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The London Congress. 


It would be idle to suggest that London is the 
centre of the foundry industry, but we certainly 
believe that no other district can show a wider 
range of cast products. It has been the intention 
of the London Convention Committee so to 
arrange the works visits for the forthcoming Con- 
ference in June that every branch of the industry 
should be represented, and so excellently have the 
district employers responded that facilities have 
been given for the inspection of grey iron, steel, 
malleable iron and non-ferrous foundries. Not 
only has this general classification been satisfied, 
but in grey iron, marine, light, electrical and 
general, and in malleable both Reaumur and Black- 
heart are included in the list; whilst a fair range 
is available from the non-ferrous trades. The 
London Conference is to have associated with it 
the undoubted advantage of a foundry equipment 
exhibition, to be held concurrently at the Agricul- 
tural Hall. The response from foreign buyers has 
been much greater than ever previously, and a 
very large number have accepted invitations to 
visit the Exhibition, whilst about 1,000 have asked 
for a copy of the Exhibition catalogue to be sent 
to them. In recent years there has been a marked 
improvement in the quality of machinery and sup- 
plies for foundry use. Coal dust looks very much 
as it always did, to take a simple illustration, but 
nowadays there is a guarantee as to ash content. 
With refractory materials, too, figures are avail- 
able for their melting points, both normal and 
under pressure, their heat conductivity, reactivity 
to slags, and quantity of other data. Output from 
machinery, upkeep costs in its relationship with 
transport facilities have similarly been studied. 
These are factors which are appreciated in all 
countries, and the guarantee of such marked 
interest by foreign buyers makes it essential that 
British foundry owners should make a special effort 
not only to be present in person, but also to grant 
facilities to as many members of their staff as busi- 
ness conditions will allow. For the members of the 
Institute many social functions have been 
organised. The annual banquet is to be at the Hotel 
Cecil, and for this function many eminent people 
have already accepted invitations. The Right Hon. 
Arthur Henderson, P.C., M.P., has promised to 
open the Conference. On Tuesday evening, June 
15, a reception is being héld at the Old County 
Hall, where provision has been made for 400 
guests. Granted no trade upheaval, it is felt that 
this number can be confidently counted upon to 
participate. 

There are eight Papers to be submitted to the 
Conference. The American Exchange Paper is to 
be submitted by Mr. Arnold Lenz, of the Saginaw 
Products Company, Saginaw, Michigan. Mr. Lenz 
is one of the foremost “foundrymen in America on 
the production of motor castings, as he has charge 
of the development of methods for casting produc- 
tions for his firm, which produces most of the cast- 
ings for the General Motors Company. The French 
Exchange Paper is in the capable hands of M. 
Lemoine, who will deal with moulding sands. The 
Belgian Association have asked M. Piedboeuf to 
present a memoir on High Tensile Cast Iron. 
From Great Britain there are to be Papers from 
Professor Thompson, of Manchester University ; 
Mr. J. G. S. Primrose, Mr. Gerald Bagshawe, Mr. 
Partridge, and Mr. Yates. 
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B.C.LR.A. Falkirk Meeting. 


Scottish Committee Appointed. 

As was announced in these columns some time 
ago, an amalgamation was effected last year 
between the Foundry Technical Institute, Falkirk, 
and the British Cast Iron Research Association. 
Both the Association and the Institute had a 
number of members in Scotland, and it was felt 
that a proper working arrangement would lead 
to greater economy and efficiency of working. 

On Wednesday, March 24, the first formal meet- 
ing of the united bodies was held, comprising both 
existing members of the Association and sup- 
porters of the Falkirk Foundry Technical Insti- 
tute. The meeting was held in Falkirk for the 
purpose of electing a Scottish Committee and 
inspecting the Institute. 

A civic reception was accorded the visitors at 
the Borough Chambers, Falkirk. Provost Gu1- 
CHRIST, who was supported by a number of magis- 
trates and councillors, opened the proceedings 
and extended a very cordial welcome to all pre- 
sent. He referred to the deep interest that the 
Town Council had always taken with regard to the 
ironfounding industry in the Falkirk area and on 
which Falkirk was completely dependent. Refer- 
ring to the excellent work of the Foundry Tech- 
nical Institute which had been very well done in 
the past, he said that under a national body like 
the B.C.I.R.A, a greater success would attend the 
work of the Institute, and it was only appropri- 
ate that a centre of the Association should have 
been set up in Falkirk, the centre of the light 
castings industry. They welcomed any change 
tending towards the improvement of the industry. 

The Cuarmman (Mr. A. W. Steven), on behalf 
of the meeting, thanked the Provost for express- 
ing his welcome on behalf of Falkirk, to which 
the Provost suitably replied. 

There were forty to fifty people present at the 
meeting, including Mr. J. Cameron (President 
1.B.F.), Prof. J. H. Andrew (Professor of Metal- 
lurgy, Royal Technical College, Glasgow), Capt. 
H. J. Kennard, R.N. (Falkirk Iron Company, 
Limited), Mr. Geo. A. Ure (Smith & Wellstood. 
Limited), Mr. J. G. Pearce (Director and Secre- 
tary B.C.I.R.A.), Mr. H. Cowan (Superintendent, 
Foundry Technical Institute), Mr. J. Allan (Secre- 
tary, Foundry Technical Institute), and all the 
borough officials. 

The CHarrmMan announced apologies for absence 
from the Rt. Hon. Lord Weir (Past-President, 
B.C.I.R.A.), who was detained in Glasgow on 
urgent business, Sir Wm. Ellis (Vice-President, 
B.C.I.R.A.), Mr. H. B. Weeks (Chairman of 
Council, B.C.I.R.A.), Prof. A. Mellanby (Profes- 
sor of Mechanical Engineering, Royal Technical 
College, Glasgow), Mr. V. C. Faulkner (Vice- 
President, I.B.F.), and others. 

The Cnarmman pointed out that the Foundry 
Technical Institute had, since its inception in 
1917, enjoyed the devoted services of Mr. J. C. 
Jeffrey Smith (Camelon Iron Company, Limited) 
as chairman. Mr. Jeffrey Smith was quite sym- 
pathetic towards the amalgamation, and had done 
his utmost to bring it about when negotiations 
were opened early in 1925. It was unfortunate 
that ill-health had prevented him taking the chair 
at this meeting, but he had written from Italy 
expressing his good wishes for the future. Mr. 
Jeffrey Smith’s retirement from active business 
would prevent him taking further active part in 
the work of the Institute. On the motion of the 
Chairman, it was unanimously agreed to send Mr. 
Jeffrey Smith a cordial letter of appreciation for 
his devoted service, and to express the meeting’s 
best wishes for his complete restoration to health. 

The CHatrman, in the course of his opening re- 
marks, outlined the circumstances which led to 
the formation of the Institute in 1917, some years 
prior to the establishment of the B.C.I.R.A. He 
emphasised the fact that the ironfounding indus- 
try was capable of improvement in many ways. 
He believed they were only in the early stages 
of ironfounding, which had not made much pro- 
gress as compared with the steel and allied indus- 
tries. A change was coming, however, particu- 
larly in the advancement of technical efficiency 
and in a higher quality of the goods they pro- 
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duced. The Falkirk Foundry Technical Institute 
was the first in the field to attempt to improve 
matters, for the need for improvement was first 
felt to be greater in Falkirk than elsewhere, This 
was the first meeting of the two bodies since the 
amalgamation, and although the Foundry Tech- 
nical Institute had done splendid work in the 
past for the scientific side of the ironfounding in- 
dlustry, it was capable of doing much more in the 
future. The B.C.1.R.A. had an excellent record, 
which reflected great credit on this who controlled 
it. The’ amalgamation would still further help 
them, both in the quality of their products and in 
the direction of economy in production. He then 
called upon Mr. J. G. Pearce, Director and 
Secretary of the B.C.I.R.A. Mr. Pearce briefly 
outlined the history of the Association, and stated 
that the amalgamation had heen considered 
desirable solely to unify efforts to improve cast 
iron and to provide the ever increasing Scottish 
members with a local centre. For these purposes 
no better location than Falkirk could be found. 
Members of the Institute would in future have 
the advantages of membership with the Associa- 
tion, which this year was spending £9,000 on its 
work, and Association members would have the 
advantages of a local Institute and a Scottish 
Committee to serve their interests and arrange 
the programme of work to be done. They would 
continue to have the services of Mr. Cowan as 
Superintendent of the Institute and Mr. Allan 
as Secretary. Mr. Pearce reviewed the work in 
hand and emphasised that the Association wel- 
comed enquiries from and personal contact with 
members and were anxious to make membership 
a business proposition. They wanted comment 
and suggestions from members regarding work in 
hand and projected, so as to make the Associa- 
tion a truly co-operative body, They desired to 
enrol as members all engineering works, foundries 
and blast-furnace plants in what was a national 
effort to meet competitive developments abroad. 

The CuarrmMan then put before the meeting a 
series of recommendations of the retiring com- 
mittee, with regard to the formation of the new 
Scottish Committee and the following were 
unanimously elected:—Capt. H. J. Kennard, 
R.N. (Falkirk Iron Company, Limited), Mr. 
G. A. Ure (Smith and Wellstood, Limited), Mr. 
John Walker (Walker, Hunter and Company, 
Limited), Mr. T. Downie (Grahamston Iron Com- 
pany, Limited), Mr. A. W. Steven (McDowell, 
Steven and Company, Limited), Mr. J. B. 
McTurk (Dorrator Iron Company, Limited), and 
Mr. G. L. Anderson (Camelon Iron Company, 
Limited), representing the retiring Committee, 
Mr. Geo. Pate, O.B.E., J.P. (Carron Company), 
Mr. H. B. Weeks (Vickers, Limited), Mr. J. G. 
Pearce (Director, B.C.I.R.A.), and Mr. J. E. 
Fletcher (Consultant, B.C.I.R.A.), representing 
the B.C.I.R.A. ex-officio, Mr. J. Arnott (G. and 
J. Weir. Limited), Mr. John Cameron, J.P. 
(Cameron, Roberton, Limited), and Mr. J. M. 
Primrose (Grangemouth Iron Company, Limited). 
It was agreed that four other gentlemen should 
be approached with a view to joining the com- 
mittee, and that the Chairman should be elected 
by the Committee and be appointed a Member 
of Council of the Association. 

The Chairman then called upon Mr. John 
Cameron, President of the 1.B.F., who testified 
to the excellent work done both by the Foundry 
Technical Institute and the Association, and 
expressed his gratification at the amalgamation 
in which he was proud to have had some share. 
Mr. Geo. A. Ure proposed a vote of thanks to 
the Chairman, which was carried with acclama- 
tion. 

The assembly then adjourned to the Foundry 
Technical Institute and inspected the Institute, 
including the chemical, mechanical testing and 
experimental laboratories, further _ illustrated 
details of which we propose to publish at a later 
date. 

Particular interest was shown in the mechanical 
testing department, especially the 50-ton elec- 
trically driven tensile testing machine. The 
work of the Institute was explained by the 
Superintendent, Mr. H. Cowan, and the visitors 
were impressed with the nature of the work 
carried out. Members and visitors were enter- 
tained to tea after the inspection. 
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Lifting and Shifting Appliances in Foundries.* 


By H. H. Moore. 


The wise man, long ago, said, ‘‘ Where there 1s 
no vision the people perish,’ and. this wisdom 
applies to the foundry industry as well as to more 
general forms of activity, so, in planning new 
foundries, or making changes in old ones, let us 
look ahead, and see where economies can be 
effected and production increased. Of course, the 
old plant in some of our foundries works, but it 
is slow and inefficient; it eats up the cost of itself 
year after year, because somebody will not see the 
losses or will not have the courage to consign it 
to the scrap heap. 

It has been stated in recently published reports 
by prominent foundry engineers in the United 
States of America that in one automobile foundry 
some 69 tons of material are moved once for each 
ton of castings produced. In another automobile 
foundry 55 tons of material and equipment are 
moved to each ton of finished castings—and that 
in a bath-tub foundry 137 tons of material are 
handled for each ton of castings produced. A 
large jobbing foundry in the U.S.A., it is stated, 
handles 200 tons of material for each ton of 
castings that get to the despatch department. 

Tue Founpry Trape Journat of January 22, 
1925, in a leader on the same subject, entitled 
‘‘ Where Can the Maximum Economy in Foundry 
Practice be Effected? ’’ mentions ‘‘ that the manu- 
facture of one ton of grey iron castings involves 
handling 168 tons of material, and that probably 
in a malleable ironfoundry this figure would reach 
well over 200 tons,” and it is rightly suggested that 
‘*the efficient and economical handling of these 
materials offers a very profitable field of investi- 
gation for every foundryman.”’ 

very interesting analysis covering the 
handling of castings in a brass foundry, given in 
the form of a Paper presented to the American 
Foundrymen’s Association by Mr. T. C. Flinn, 
was published in Tort Founpry Trape Journav of 
October 27, 1925, and is well worth careful perusal, 
as it shows that in a brass foundry having a total 
output of some 2,500 lbs. of castings per day, 152 
tons of material are handled to produce 1 ton of 
castirgs. 

There appears to be a considerable discrepancy 
in the figures mentioned, but, again, Mr. J. M. 
Primrose, of Falkirk, a valued member of the 
Institute, reading a Papert some time last year 
on ‘‘ The Conveyance of Material in the Foundry ”’ 
(with special reference to the production of light 
castings), stated that in a light castings foundry 
melting 30 tons per day the material handled is, 
in round figures, 255 tons, made up of :—5 tons 
coke ; 30 tons pig and scrap; 10 tons new milled 
facing sand; 30 tons of molten metal; about 10 
tons gates and runners, and 20 tons of castings. 

And allowing 1 ton of sand per moulder (which 
he says is understated), say some 70 tons of sand, 
handled twice, the total stated is reached. Mr. 
Primrose says ‘‘ eliminate some of the time in 
handling parts of this bulk, and a rise in the 
output of castings should soon be observed; the 
work done by the unskilled man in this foundry 
(if there is such a person) means 105 tons, com- 
prising coke, pig-iron and scrap, milled sand, 
molten metal, gates and castings, and it should 
not be difficult to invent some system which will 
at least materially reduce the non-productive 
labour.”’ 

The whole subject warrants careful attention 
and serious consideration, for while some foundries 
in this country are well equipped for the handling 
of materials, vet the majority have yet much to 
do in the way of necessary labour saving, speeding 
up, and cost cutting appliances. 

For any operation in handling of materials 
several methods of performance are sure to be 
found, and one will be found better than another 
for certain reasons, and less desirable for certain 
other reasons. At this point then the mind must 


* A Paper read before the East Midlands and Sheffield 
Branches of the Institute of British Foundrymen, Mr. Steven- 
son presiding. The author is Managing Director of Herbert 
Morris, Limited, Loughborough. 

+“ F.T.J.” February 26, 1925, page 188. 


consider other things than the operation itself, 
such as its relation to previous and subsequent 
operations, and its suitability for the particular 
requirements of the work, its period of usefulness, 
and so on, and, what is very important, the 
financial return on the investment. 

The tendency of the age is towards the conserva- 
tion of the natural resources of the world, and in 
handling of materials to the conservation of labour 
effort. 

When labour is high priced the necessity for 
apparatus is increased, and decides that machinery 
is necessary, where, if suitable labour can be 
secured, the operation would be performed by 
hand more cheaply than by plant adopted. 

Frequently it will be found in the handling of 
material that the advantage of reducing the 
physical effort is not only an economic advantage 
in that it directly reduces costs, but also that it 
reduces the number of men needed, and _ brings 
their work within the physical power for human 
effort. A man may lift 100 lbs., but he cannot do 
it all day long. 

Work must be really interesting before men will 
continue to do it well, so in securing handling 
economies the wise will avoid the necessity of 
handling operations wherever possible, and solve 
the individual cases thus reduced in number by 
the means that will keep down the labour effort 
and save the money in operating costs. 

The way to handle material cheaply is to avoid 
handling it at all, if such a state of things were 
possible. 

Whatever device is used in the foundry for 
lifting and shifting, the following two elementary 
principles should be borne in’ mind:—(1) In 
handling material carry out only the operations 
that are absolutely necessary; and (2) perform 
these operations in the way that secures the lowest 
cost. 

A large dredging contract in a harbour in 
China, let us say Hongkong, was to be let some 
years ago. <As_ hydraulic dredges are most 
economical, and usually do such work for the 
lowest cost, a representative of a large dredging 
company, realising there were very few, if any, 
large dredgers in China, thought that he could 
underbid, and secure a valuable contract. On 
arrival at Hongkong, however, he found that he 
was right, for there were no hydraulic dredges to 
bid against him. He had a fine.one available, 
hut he found also, to his chagrin, that coolie 
labour was so cheap that a coolie could carry the 
earth out of the excavation in baskets on his head 
at so low a cost per yard that it was more 
economical to drive piles around the earth, pump 
out the water, and carry the mud by coolie labour. 

It is needless to say that the work was done by 
coolie labour, and that was the most economical 
method under the existing conditions, but such a 
state of things hardly exists to-day; this 
illustration will force on one’s mind the fact that 
the device that is most economical in handling 
material at one place, and under one sort of con- 
dition of labour and environment, may not be the 
most economical in another place. This fact 
should always be borne in mind, for it is of vita! 
importance. 

But under any set of circumstances there is a 
rule that applies to all handling problems, and 
one that can be depended on to aid the mind in 
selecting a good workable plan. It is in general 
terms nevertheless of great value, as all plans 
can be tested by applying its principles. This rule 
can be stated tollows:—The material under 
operation should follow a direct route, from receipt 
or start on to final shipment or despatch, with as 
few retrograde movements as possible, and the 
articles being made or manufactured should go 
directly from operation to operation, or stage to 
stage, without rehandling. 

Commencing with the cupola, pig-iron and coke 
are mainly man-handled, first from the truck, 
finally on to the charging platform, and thence to 
the cupola, There are many methods of charging 
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in use, but worthy of note is a method originated 
in the U.S.A. in which the stockyard overhead 
travelling crane links up with an inside overhead 
traveller running over the charging platform, the 
yard crane and the charging platform crane, both 
travelling for their respective work on their respec- 
tive gantries, but both being of the transporter 
type, namely, each carrying a single joist, so that 
by means of a system of automatic stops the cranes 
can lock up in one line, and an electric travelling 
hoist running on the bottom flange of the joists 
can be used right across the two, or separately on 
either crane, for the efficient handling of materials 
from the railway truck to the yard, and from the 
yard into the cupola. 

The outside crane in Fig. 1 is used to unload 
all raw materials, cither with a magnet or grab 
bucket. It serves also to make up the charges 
on suitable trucks on the ground track, and is 
used in conjunction with the inside crane to 
deliver the material directly from the ground track 
trucks to the inside of the cupola. 

When the ground-track trucks are filled, and 
arranged as shown in Fig. 1, the cycle of charg- 
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cupola (not merely cupola charging) making three 
separate lifts of the same material, or 240 tons in 
all. At present six men can make up and charge 
the required material to obtain the production of 
80 tons per day of metal at the spout. 

Coke is handled from the charging floor, or from 
the ground, as may be desired; a novel bucket, 
with a holding capacity of 400 to 600 pounds of 
coke, is set down by the coke storage, and filled 
by forking the coke into it. This coke bucket is 
transferred to the cupola by use of the magnet 
which is dropped over the bucket, and depresses 
the hinged lid, this throws the hooks forward, 
which engage the top of the magnet, and the 
bucket can be lifted without fear of its being dis- 
engaged until the hoist runs it into the cupola, 
when a pull of a hook disengages a latch, which 
allows the bottom of the bucket to drop ten inches 
on a central rod, and distribute the coke evenly: 
the bucket is then run out and put to work again, 
the action of the bottom touching the floor or 
ground being sufficient to close it up again. Now 
this system may seem only suitable for large out- 
puts, but it certainly opens one’s eyes to what 
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ing operations is started by running the electric 
hoist or charger out along the outside crane, the 
magnet or bucket is dropped down, and the 
material, either coke or iron, is lifted up to its 
full height, so that the suspending rope and cable 
is sheathed well within the frame of the hoist. 
The hook on the magnet is sheathed within the 
cantilever arm, so that swinging or damage to the 
hoist rope whilst the arm is in the cupola is 
avoided. The E.T. hoist is then run forward off 
the yard crane to the inside charging crane, and 
along until the coke bucket, or the iron on the 
magnet, as the case may be, is inside the cupola. 
The charge is then dropped, and the charging hoist 
returns to complete the cycle of operations. It 
is stated that by this method some 15 tons of iron, 
etc., per hour is easily handled from the ground 
to the inside of the furnace. 

The labour-saving feature of this arrangement is 
shown by a comparison with the old hand practice, 
formerly 24 men were required to handle the 
material for an output of 80 tons of iron per day 
from one cupola, this number of course, covering 
all the yard and charging floor labour necessary to 
handle all material from the railway truck to the 
storage piles, from the piles, or sterage, to the 
ground track trucks, and from these trucks to the 


might be done on a smaller scale for even medium 
size foundries, with very economical results. 

Another system, somewhat similar to the one 
just mentioned, and shown on Figs. 2 and 3, which 
describe even simpler schemes than the one out- 
lined in Fig. 1. Of course the electric hoist can in 
either case be used also with the skull-cracker for 
breaking up scrap. 

Self-acting chargers, operating from the ground 
floor are now more in evidence, and take the filled 
trucks, carry them up an inclined conveyor, and 
deliver the charges directly into the cupola, and 
they seem to have much greater possibilities for 
the smaller foundry. 

The fourth scheme, Fig. 4, is one used to advan- 
tage in this country, and is, in the author’s 
opinion, a very good one where melting is going 
on practically continuously, and overcomes the re- 
handling to a good extent. It uses two overhead 
runways, the lower one being operated either by 
hand, or an electric hoist, and the upper one being 
preferably of the electric type, but in this scheme, 
charges can be pre-arranged on the ground, or on 
the charging platform, as best suits the conditions 
obtaining; in either case tipping skips are used, 
charges made up on the ground, or ground floor. 
weighed in the skip, and transferred by the elec- 
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trie hoist from the lower runway to the upper 
runway, where the charging can be done direct 
into the cupola in a very simple manner. 

(Here some 40 views were shown of cranes and 
lifting gear of interest to the foundry trade.) 


Electric Cranes. 


Electric cranes are so well known that little need 


be said, but a Paper* recently read by Mr. Daniel 
Adamson is well worth perusal. Electric cranes are 
indispensable, and a foundry not properly equip- 
ped with its full quota cannot be efficient. Foun- 
drymen buying cranes should be most careful to 


1, 1926. 


Fig. 5 shows the total operating cost of various 
types of lifting machinery, in pence, per hour, for 
a given number of feet of lifting and lowering per 
hour accomplished. The example is taken for l-ton 
loads, and includes interest and depreciation, This 
diagram has been plotted for a hoisting mechanism 
pure and simple. 

In the case of cranes where the proportional costs 
of hand and power cranes is less, the power crane 
becomes economical much sooner, and it may be 
taken as a rough and ready rule that where the 
amount of lifting and lowering per hour exceeds 
10 to 15 ft., it is wise to compare total operating 
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get ‘ foundry cranes ’’ with proper creeping con- 
trol, or otherwise they will lose a great advantage. 

With regard to the type of hand-pulley blocks, 
and ruling out the type of block coming under the 
heading of differential in its varieties, it can be 
said that the geared self-sustaining hoist, or pulley 
block, operated by hand, still holds the field as 
the most economical device up to about 50 ft. of 
lifting and lowering per hour, above this amount 
an electric or other power-driven hoist is the more 
economical. 


* Manchester Association of Engineers. 


costs with a view to deciding the most economical 
type to be employed. The greater the tonnage to 
he lifted, the sooner does a power crane become the 
best investment. 

Fig. 6 illustrates the range of economy of various 
types of lifting mechanism under various condi- 
tions. In general, while a plant is being served by a 
lifting gear, the plant is at rest or partially so. 
Consequently, standing charges of many kinds are 
proceeding without useful work being done to pay 
these charges. The spaces between the curves 
show the range of economy of the several types 
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for various values of standing charges proceeding. 
lt will be seen that as the standing charges in- 
crease the range of economy for the less speedy 
lifting mechanism decreases, 

One dominant fact is brought out by these 
curves, and that is:—It is the very worst possible 
policy, particularly in hand-lifting machinery, to 
instal any other than a high-efficiency machine. 
These curves compare normal working costs only, 
and do not make allowance for the decreased safety 
and liability to breakdown, so very often found 
in the less efficient and badly made cheap type of 


lifting gear. 
Sand Handling. 

In general foundries where no automatic sand 
preparing and conveying system is in use, the elec- 
tric overhead runway (or when suitable the hand 
overhead runway) can be arranged to good advan- 
tage for delivering new milled sand, or taking out 
shaken out sand by means of electric travelling 
hoists, and automatically-operated grab, or tip- 
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and those which must traverse variable routes the 
battery truck is finding a continually widening 
field of application. 

The effect of good internal transport in the foun- 
dry is very pronounced, efiminating delay, remov- 
ing strenuous operations, and allowing moulders to 
devote more time to actuate production, and to 
expend their energy in the most economical 
manner. Sand and molten metal are handled 
with facility, charging is reduced to a science, 
castings are removed to the dressing or fettling 
shops, and sand blast, with ease and facility, and 
moulding boxes and tackle are brought into use, 
and also rapidly removed, and properly stored 
when out of use. A foundry equipped with labour- 
saving devices for conveying materials can com- 
mand the best class of labour, as moulders, and 
others, are able to earn a better wage with less 
fatigue. The facility with which all waste 
material can be removed means cleaner foundries, 
and reduces waste to a minimum. 


FOUNDRY COSTS FOR ONE MONTH, 1925. 


pre adie Metal cost. Direct wages. Oncosts. Total cost. 
93 2 i 20 130 12 1 580 15 3 | Moulding 310 9 7 | Melting 119 3 3 
Less shop Coremaking| 58 11 1} Dressing 82 4 5} 
Scrap 
2 2 124 5 3 
93 2 20 456 lo 0 369 0 201 7 8} 
ONCOSTS. 
A.—Inpirect Lapour. 

(1) Supervision in Foundry os 1616 0 

(2) General labouring in foundry : 

(3) Sand preparation for moulders \ 57 5 10 

(4) Pouring labourers { 

(5) Shop cleaning J 

(6) Test bar experiments 

(7) Pattern store keeper ap #4 1414 3 

(8) Maintenance—plant and patterns 814 0 

B.—GENERAL STORES, ETC. 

(9) Stores supplies —Core shop 517 0 
_ —Foundry 8 9 
(11) Coal dust, blacking, etc. 13. 6 10 
(12) Shop heating 
(13) Core stove fuel ll 8 4 
(14) Sands .. : 1519 9 

(.—Power Costs 8 2 6 
E.-—Reparrs, RENEWALS AND MAINTENANCE 
G.—StaFF AND MANAGEMENT 2913 0 
Tas 
Metal cost. Direct wages. 

93 2 l 20 456 10 0 369 0 84 388 3 64 1,213 14 3 
PERCENTAGE OF TorTaL Cost. 

Metal cost ar 37.6% 
Direct wages ae 30.4% 
Total indirect wages 16.5% 
All other expenditure 15.5% 


buckets, and some foundry managers of high re- 
pute rely upon this system. Many good examples 
of this method of sand transportation from the 
sand plant to any point required in the foundry, 
as also to feed special storage hoppers serving the 
core departments and light foundry, using in con- 
junction with electric travelling hoist a grab of the 
combined hand and self dumping type arranged for 
discharge when suspended by means of hand opera- 
tion, or cord, or automatically, can be found in 
use in this country. 


Battery Trucks. 

The electric battery truck, as a locomotive alone, 
for hauling trailers, with fixed or lifting platform. 
is a good distance-hauling medium for the periodic 
movement of unit loads, and serves its purpose 
well for traffic between buildings some distance 
apart, and when moving material of a character 
not adapted to the fixed conveyor economies, its 
use is dictated for widespread distribution to many 
points, great variety of materials, or where the 
movement is too light to support the larger fixed 
equipment. For comparatively long movements, 


Cost of Goop Castinas=£13 5s. per ton. 


Something more must be done in Great Britain 
to cut down productive costs, and it is the duty 
of all foundrymen to look closely and quickly into 
the means of securing a greater output at a less 
cost. Everything required for economical lifting 
and shifting can be bought in Great Britain; so 
buy British. 

The examination, as detailed above, of a 
monthly cost sheet of a small or medium-size 
general foundry engaged on light and medium 
work, with some repetition moulding machine work, 
having an output of some 93 tons of good castings 
per month approximately, at a shop-door cost of 
£13 5s. per ton, covering all internal cost, but no 
establishment charges, to be brief, on the usual 
lines of a foundry being part of an engineering 
business producing castings for its own consump- 
tion. 

Under the heading of indirect labour there are 
general labouring,’’ ‘‘sand preparation,’’ ‘‘ pour- 
ing labourers,’’ ‘‘ shop cleaning,’’ ete. These items 
figure out at £57 5s. 10d, or 12s. 4d. per ton of 
good output. It is apparent serious economies 


have still to be effected here by the introduction 
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of improved and additional material handling 
appliances. 

Now, take the melting cost, which also forms 
part of the oncost, this item figures at 
£119 3s. 3d., or 25s. 7d. per ton of good castings, 
in this is found £41 3s. 1ld. for cupola attend- 
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The most serious obstacle to progress in this 
particular foundry is floor area, and it is realised 
that by allowing the moulders twice the working 
area they now have, so that the previous day’s 
work could be shaken out and cleared without in- 
terfering in any way with a full day’s moulding, 
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ance, or &s, 10d. per ton of good castings, so that 
there is a total labour oncost of £98 9s. 9d., made 
up as follows :— 


£s.d 
General labouring ... 
Sand preparation 
Pouring labourers r 57 510 
Shop cleaning 
Cupola attendance ... a 41 311 
£98 9 9 


or 2ls. 2d. per ton in bare figures. 

These items really can be improved considerably, 
as also can the direct labour for moulding, which 
stands at £310 9s. 7d., or £3 6s. 9d. per ton, by 
the installation of more jib cranes of various types 
for the individual use of the mouldings, together 
with a sand preparing plant, and in one section, 
a system of light transporter cranes to allow of 
the whole floor area being used to better advan- 
tage. 


this would allow of a greatly increased turnover, 
with very little additional operating expense. 

Moulding appliances are not in the scope of this 
Paper, but if a portable auto sand cutter is to 
be used on the foundry floor it must have adequate 
crane service, as also does the portable type sand 
slinger, which also requires proper sand feeding, 
or it cannot be used to the best advantage; but 
foundrymen who have read the articles in the 
Press, and also the Papers read by Mr. Lane and 
others on ‘‘The Mechanical Handling and 
Preparation of Sands,’? have some idea of the 
importance of the various lifting and shifting 
devices involved in a proper sand system. 

Here were shown some 30 more views of lifting 
and shifting appliances interesting to foundry- 
men. 


Mass Production in the Foundry. 
Now with regard to the strictly repetition 
foundry, things are very much different here from 
and jobbing 


those prevailing in the general 
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foundry, and the system employed needs to be 
more or less continuous. In the foundry equipped 
tor rock-bottom cost repetition-production the 
moulds are usually poured as they move along a 
continuous conveyor; the men a th pour devote 
their entire time and attention to the work. 

As the flasks are poured they move along the 
conveyor to a shake-out or knock-out grating. 
Here they are knocked out by hand, a vibrating 
appliance, or a mechanical jar knock-out machine. 


Deraits OF Merat Cost. 


Pig-Trons Per ton. 

No. 3 -- 25 18 3 Mat 515 614818 0 
No. 3 -- 27 42 Mat 41 00 & 9 
No. 4 -- 10 15 2 Oat 4 2 6 44 811} 
No. 0 0 Oat 413 9 9 7 6 
Own Serap .. 31 11 0 Oat 4 2 6130 2 93 
Bought Serap 33 7 1 Oat 4 2 613712 3 


130 12 1 O £580 15 3 
LessShopScrap30 2 2 Oat 4 2 6124 5 3 
wo 9 3 £456 10 0 
DeTAILs OF MELTING Cost. £s. 
Labour—Cupola attendants & 233 
Stores, Refractories, Limestone, ete. 
Re-Lining Cupola and Plant Upkeep - 210 0 
£119 3 3 

Deralts or Dressineé Cost. 

Labour—Fettlers and Sand Blast Operator 61 10 55 
General Stores and Supplies a 
Power Cost oe i 19 5 0 

£82 4 5} 


The flasks are immediately available, and are used 
several times each day. Due to this rapid 
handling, less flasks are necessary. It has been 
said that sometimes the saving in flask equipment 
is enough to pay for the continuous equipment. 
From the knock-out grating the sand drops into a 
hopper ; from this hopper it goes on to a conveyor 
that carries it to a screen. The screen takes out 
all hard lumps, sprues, gaggers, rods and _ nails, 
and ensures sand of uniform size for moulding. 
It “ fluffs up ’’ and cools the hot sand. Below the 
screen the sand passes over a magnetic separator, 
which removes all remaining metal. 
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TOTAL COSTS PROCEEDING WHILE LIETING IS IN PROGRESS 
7 (PENCE PER HOUR.) 


Fie. 5. 


The sand now passes over a tempering belt, 
where it is wetted down, and then into a con- 
ditioning machine. This machine aerates, blends, 
and tempers the sand, and puts it into proper 
condition for moulding. The working part of the 
machine is a simple revolving cage. Sand is fed 
into this cage, and is thrown between the pins to 
break up all lumps, and give the sand a uniform 
consistency. The conditioned sand now goes to 
a central overhead storage bin. This bin has 
sufficient capacity so that the sand becomes 
properly seasoned before it is used. From this 
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bin a uniform flow of sand is delivered by an 
automatic cutting feeder to a conveyor that dis- 
tributes the sand to the bins above the moulding 
machines. This continuous process is in use for 
not only light, but also medium size work, and 
it is claimed in America as an example of its 
efficiency that 23 men easily do the work of 65 
men in two-fifths of the space previously employed. 


TOTAL OPERATING COST IN PENCE PER HOUR. 


Conveyors. 

Much progress has been made by the use of con- 
veyors in this country during the last few years, 
the gravity conveyor by itself having come into 
use by leaps and bounds, and great economies 
and increased output have been effected by their 
use. Finally, reference should be made to the 
continuous core-drying stove, several examples 
being in use in this country. Conveyors set a pace 
of working that ensures a uniform rate of pro- 
duction, and as is well known have helped much 
in reducing the cost of production in many lines 
of repetition foundry work. 


Conclusion. 

The author desires to express his gratitude to 
his friends Mr. John Lucas and Mr. Clarke for 
their great help to him, and the team spirit shown 
in connection with this Paper during a period of 
great pressure, and also acknowledge his refer- 
ences to the Paper read by Mr. Primrose, of 
Falkirk, and also for useful extracts from THE 
Founpry Trape JourNat, and also to his colleague, 
directors of Messrs. Herbert Morris, Limited, for 
placing at his disposal much information of 


interest. 
DISCUSSION. 


Mr. RusseEtx believed the audience was consider- 
ably bewildered at the ground the Paper covered 
and the number and variety of appliances nowa- 
days available. He was particularly interested in 
the cupola charger, this being one of the foundry- 
man’s crucial problems to-day; the cupola 
charger tended to a better control, as under the 
old style of things the man was out of sight on 
the cupola stage. He was quite sure it would he 
a boon if the charges could actually be weighed 
on the ground. He would have liked Mr. Moore 
to have enlarged on the two runway system of 
cupola charging. A point that always reacted 
against the use of the average pulley block in the 
foundry was that (if the job was a fairly large 
one) the chains had the action of damaging the 
moulds. 

He was sorry that the lifting gear manufac- 
turers had not yet originated a crane whereby the 
gears were all in, or controlled from a gangway. 
Personally speaking, when this proposition had 
heen mentioned to the crane manufacturers, he 
had always been informed that the loss of 
efficiency when the chaims were all in a gangway 
was very serious. The two-speed block referred to 
by the author was an interesting device. He 


would like to be assured of its safety. An electric 
block, shown on a slide, was, from his own experi- 
ence, a most efficient tool. He had one at work in 
his fettling shop for 5} years, and it was surpris- 


| 
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ing how little trouble it gave. For handling 
foundry loads up to 2 tons he had not the slightest 
hesitation in endorsing the claims made for the 
electric pulley block. 

The figures given relating to the weight of 
materials handled per ton of castings produced 
were astounding, but they were obtained from so 
many sources that their accuracy could not be 
doubted. 

Respecting the particulars given of foundry 
costs, he was not quite sure what these covered 
without personal reference to the figures, and, 
although they were extremely interesting, it was 
quite possible they were taken out in a different 
manner from what he was used to. 

In reply, Mr. Moore said he agreed that with 
regard to travelling gear in the foundry there was 
something yet to be done, but very much progress 
had already been made in this direction, and 
foundrymen’s views as to what was best for their 
own specific cases varied greatly. He assured Mr. 
Russell with regard to the two-speed lifting block 
that there was no doubt whatever with regard to 
its safety. (Mr. Moore enlarged on the design 
of the block.) With regard to the oncost figures 
mentioned, various foundries made up their figures 
in different ways, but the same facts had to he 
faced. He was pleased to hear of Mr. Russell’s 
experience with the electric pulley block. He (the 
author) was sure that it had a greater future than 
any other lifting gear, and in these days when 
production costs must be lowered, the great aid 
would be found to be the electric pulley block. 

Mr. Pemperton said that he had been very 
interested in what had been shown. It had taken 
them from coolie labour to shipbuilding cranes. 
The cost of wages undoubtedly played a big part 
in present-day costs. Mr. Moore had raised one 
point with regard to cupola charging apparatus, 
.e., “©15 tons per hour, the charging now being 
done by six men, which was previously done by 
24 men.’’ That meant that each man would be 
handling about 2} tons per hour, which did not 
seem a great advantage. Mr. Pemberton had in 
mind his own cupola, doing 10 tons per hour, 
handled by two men, charged from the floor, and 
he would like a private discussion with Mr. Moore 
as to what would be saved by charging up with 
an overhead runway. 

All data to be made available. 

He (Mr. Pemberton) advised foundrymen that 
if they were installing overhead appliances to dis- 
cuss the matter only with the experts, and to 
remember that it was in the mutual interest of the 
supplier of the plant and the user that the user 
should put all his cards on the table when putting 
his proposition up to the supplier. He thought 
that the author should have dissected his Paper, 
and given it to them over a series of Papers. — 

Mr. Moore, in reply, pointed out that with 
regard to the use of cupola charging apparatus 
and the 15 tons per hour now being charged by 
six men, and which was previously handled by 
24 men, that Mr. Pemberton had perhaps not 
realised that the figures mentioned covered not 
only charging, but all the actual work done from 
the removal of the material from the railway 
trucks, staging it, weighing, and the whole of the 
work up to the actual charging into the cupola. 

Pulley Block Chains. 

Mr. Cox said that what appealed to him most 
in lifting gears for foundries was not so much as 
the utilitarian point of view but the safety factor. 
He thought that if cranes could be operated with 
the chains at the side it would be much bhetter— 
that is, if the control could be removed further 
away from the molten metal it would be a distinct 
advantage, and, furthermore, the blocks should be 
guarded so that they were not subject to heat. 

Mr. Buntine thought that the manufacturers 
who specialised in hand-hoisting tackle should he 
able to provide a device which would allow the 
men to stand further away from the molten metal. 

Mr. Moore said he was not clear as to whether 
Mr. Cox was referring to hand or electric lifting 
gears, but in any case he (the author) was sure 
the requirements of the case could he met without 
difficulty; but it was a question of the manufac- 
turer having a proper knowledge of the conditions 
to be met, and the same remarks answered the 
question of Mr. Bunting. 
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Mr. Stevenson asked the author for advice on 
the lubrication of foundry machinery generally. 
It was known throughout the trade that the 
foundry machinery was the most neglected of any 
section. There was no doubt that when new 
machines were supplied to the foundry they were 
fitted with oil holes, but these very soon hecame 
blocked up, and he wondered if the author could 
give them any information on the best method of 
providing lubrication of foundry machinery. 

Mr. Evans said that the productive moulding 
costs were nowadays so low that little further 
could be done in this direction, and the foundry- 
man was now forced to tackle this handling 
proposition. It had been forced on him that the 
highest costs were those entailed in handling 
material. The moulding costs were satisfactory, 
but many had fallen behind in their methods of 
handling. He had found the electric battery 
truck almost invaluable in solving some of his 
material handling problems. Finally, he asked if 
there was yet a magnet crane available which 
could work on an A.C. circuit. 

A hearty vote of thanks was accorded the 
lecturer. 


Catalogues Received. 


Machinery for Cutting Street Main Pipes.— 
Messrs. Weston, Shipley & Weston, Limited, of 
72. Rutland Street, Leicester, have tackled the 
problem of drilling and tapping holes in and cut- 
ting the ends off gas and water mains, and have 
designed and placed upon the market a range of 
five sizes. The range covers pipes from 6 to 36 in. 
dia, The standard Kut Out’? machines are 
hand-operated, but a portable power attachment 
can be supplied. The catalogues under review are 
in the form of single and four-page leaflets. 

Core Binder.—Several of the stockists of Glu- 
trin have sent us a copy of a 12-page booklet 
which, after setting out the claims of the com- 
pound, detail the modus operandi first for steel 
castings, then as a partial subsitute for oil, then 
for grey iron, and finally for non-ferrous alloys. 
We believe the setting out of definite recipes 1s 
desirable, as it tends to reduce initial experiment- 
ing costs, and forms an excellent jumping-off 
ground. 

Safety Goggles for Industrial Workers.—Perhaps 
we approach the review of this catalogue from a 
slightly biassed standpoint, as we have ourselves 
been rendered temporarily blind by the use of 
unsuitable glasses. At that period, however, no 
suitable glasses were on the market, but to-day 
reliable goggles are available. Some excellent 
examples are described and illustrated in a 12-page 
art catalogue which has been sent us by Mr. H. G. 
Sommerfield, of Charterhouse Chambers, Charter- 
house Square, London, E.C.1. The first examples 
illustrated refer to fettlers’ goggles, where it is 
pleasing to see that comfort, fragility, ventilation 
and dust-proofness have received consideration. 
For welding, the additional property of heat and 
electricity non-conductivity has been incorporated, 
together with a complete exclusion of side light. 
For melters, cobalt blue glasses are listed, 
though we feel that every pair sold, especially 
for electric-furnace work, should be labelled 
in a manner similar to that used in connection 
with dangerous drugs, but instead of the word 
poison’ these glasses should be designated 
dangerous.”’ The advantages of glasses which 
effectually prevent the passage of dangerous 
actinic rays should be emphasised wherever pos- 
sible. These are also listed, but to our mind are 
insufficiently stressed. We have, however, already 
confessed to a prejudice. The latter half of the 
hooklet is devoted to face shields and helmets for 
welders and sand-blast operators, of which some 
good models are illustrated. The booklet should 
be procured and filed by all who have humani- 
tarian principles at heart. 


Tre Norrn British Locomotive Company.. 


Luurrep, are to supply the Cordoba Central Railway 
Company, Limited, with fifteen 4.6.4. type super- 
heater tank locomotives, and Kitson & Company, 
Limited, have orders from the same railway for 
five 4.6.2. type superheater engines and double bogie 
tenders. 
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Aluminium-Alloy Permanent- Mould Castings.—VI. 


By Robert J. Anderson, B.Sc., Met.E., D.Sc.* 


Manufacture, Design end Gating. 

Many engineers and purchasers of castings are 
not familiar with the complexities of the alu- 
minium-alloy casting industry nor of details of 
the methods employed in the production of cast- 
ings by the three main processes. As stated in a 
previous article, the qualities and properties of 
sand, die, and permanent-mould castings are essen- 
tially different, and this is due in the main to 
fundamental differences in the mode of manufac- 
ture. Correct design is an important factor in the 
successful production of permanent-mould castings, 
since design is closely related to the method of 
gating and type of mould made for pouring the 
parts. In the aluminium-alloy field, the merit of 
the permanent-mould-cast product has not gener- 
ally been wrought to the attention of the great 
field of possible consumers, and new consumers in 
considering the use of such castings should bear 
in mind that impractical design may preclude their 
use, since some designs are not feasible to cast in 
permanent moulds, The more impractical the 
design, particularly in permanent-mould work, the 
greater the cost of producing the casting, and the 
worse the casting will be from the point of view 
of its mechanical properties and freedom from 
porosity and other usual foundry defects. 


Essentials of the Permanent Mould Process. 

As explained briefly in a previous article, a per- 
manent-mould casting is made by pouring a liquid 
alloy into a previously heated and assembled 
mould, dissembling the mould, and removing the 
casting. The usual mould is made of grey cast 
iron, while the cores are generally alloy steel, ¢.q., 
ordinary nickel steel, chrome-vanadium steel, or 
other special steel. The mould is parted in two 
halves, and the cavity is machined out to give the 
shape and contour of the outside of the casting. 
The cores are machined to size and shape so as 
to give the desired contour to the inside of the 
casting (if hollow). The general features of per- 
manent moulds of several types have been dis- 
enussed by the writer and M. E. Boyd," and those 
of permanent moulds for aluminium-alloy piston 
production, also by the writer and M. FE. Boyd.” 

Moulds may be operated entirely by hand, i.-., 
opened and closed, or they may be semi-automatic, 
the opening and closing being done by mechanical 
means. Cores are usually set by hand, and the 
pouring is done by hand. The mechanically 
operated mould increases production markedly. 
Moulds are heated with burners until they attain 
the proper temperature, and the temperature of 
operation is largely dependent upon the rate of 
pouring. There is great need for definite tempera- 
ture control of moulds, since many wasters are due 
to variation in this factor. The oil-cooling pro- 
cess which is applied to permanent moulds for 
making grey-iron castings may be a solution of the 
problem. 

The aim in designing moulds is to secure a mould 
which will give a progressive freezing of the liquid 
alloy, i.e., so that the gates freeze last. Tf parts 
of the casting freeze last, there will be sinks on 
the surface. In sand founding the casting may 
often be gated at any special places desired in 
order to take care of contraction and ensure proper 
feeding. In permanent-mould work, the gate must 
be placed in the parting line of the mould. Risers 
can be used freely in sand work to feed heavy sec- 
tions, but many times a riser cannot be used in a 
permanent mould, although the need exists. Crack- 
ing can often be prevented in sand practice, and 
cooling rates equalised by the use of chills, but 
chills have not worked well in permanent moulds. 
Tn order to equalise cooling rates in the latter, 


* Consulting Metallurgical Engineer, Cleveland, Ohio, U.S.A. 

' R. J. Anderson and M. E. Boyd, “ The Production of Cast- 
ings in Permanent Moulds,’ Paper before the Institute of British 
Foundrymen, Neweastle-on-Tyne meeting, June, 1924. 

* R. J. Anderson and M. E. Boyd, “The Production of 
\luminium-Alloy Pistons in Permanent Moulds,” Trans. Amer. 
Youndrymen’s Assoc., Vol. 32, part 1, 1925, pp. 226-286. 


the thickness of the mould at different sections can 
be varied, but then the mould tends to warp. In- 
serts of higher thermal conductivity than cast iron, 
¢.g., copper, have been used as chills in perma- 
nent moulds, but experience with them has not 
been satisfactory. In sand work, cracking due to 
hard cores can easily be remedied by using soft 
cores, but in permanent-mould work the cores are 
entirely rigid. Hence, in the operation of moulds, 
the cores must be extracted at the right time after 
pouring the metal; if left too long, cracking will 
ensue or the casting will stick to the cores, or 
both; if pulled out too soon, the casting may bleed 
or at least be damaged owing to its hot shortness 
at the high temperature. 

Internal flanges and undercuts cause the per- 
manent mould designer much trouble because the 
required coring becomes more complicated. Thus, 
taking an ordinary piston casting: this might be 
made with a three-piece collapsible core; if an in- 
ternal flange at the bottom of the skirt is added. 
a five-piece core is necessary. Moulds must be cor- 
rectly vented, since otherwise the sections may not 
fill properly. Venting in sand work is easily taken 
care of by using an open sand or employing the 
vent wire to provide gas exit holes at particular 
place. Venting can be readily done on the part- 
ing faces of permanent moulds, but in other places 
exit holes must be drilled through and many times 
it is difficult to decide how best to place such 
holes. Moreover, such vent holes must be kept 
open or they are useless, and this often slows down 
the operation of the mould. Permanent-mould 
castings are often gated, with the longest dimen- 
sion in a vertical position, the parting line being 
in the middle of the casting, but other methods 
are used. In some cases after a mould is made, 
the casting will run. satisfactorily only if the 
mould is tilted at some angle. In sand practice, 
the natural way to mould flat work is with the 
long dimension in a horizontal plane, but in per- 
manent moulds this dimension should be vertical. 


General Aspects of Design. 

TImpractical and unnecessarily complicated de- 
signs are a source of trouble and expense both to 
consumers and manufacturers of castings. At the 
present time, permanent-mould-castings producers 
are having difficulty in handling castings which 
were designed especially for production in sand or 
by die casting. If castings designers were aware 
of the possibilities of the permanent-mould pro- 
duct, their designs could be made such that the 
castings could in many cases be readily produced 
in permanent moulds. Where castings are designed 
especially for sand founding or die-casting produc- 
tion, it is often very difficult to make them in per- 
manent moulds at a competitive price. 

Each particular casting, when made in perma- 
nent moulds, is, more or less, an experimental 
proposition until gating and design are correctly 
worked out and correlated, and it will always save 
trouble if the prospective customer will confer 
with the engineer of the permanent-mould-casting 
manufacturer before the final design of a casting 
is decided. Suggestions by the producer of cast- 
ings as regards uniformity of sections and other 
important items will, in most cases, be invaluable 
to the customer in designing a casting for his 
requirements that can be made most economically 
and successfully a permanent mould. The 
writer has seen many designs of castings which 
would make excellent permanent-mould production 
jobs if altered slightly from their original form, 
but which, as designed, were practically impos- 
sible to make by permanent moulding. 

Draughtsmen and designers should view their 
designs from the point of view of the castings pro- 
ducer as well as from the point of view of the 
application of the casting, with the object of 
saving trouble and expense for both purchaser and 
vendor. Correct design, from the point of view 
of manufacture, is of great importance in securing 
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a quality product. Castings with uneven form and 
with thick and thin sections in contiguity may 
contain contraction defects despite anything the 
permanent-mould founder can do, owing to the 
different rates of cooling of such sections. As 
mentioned above, whereas in sand founding chills 
can be applied to heavy sections to regulate cooling 
rates or risers can be attached to feed up sections 
which may contract heavily, this is often impos- 
sible in permanent-mould practice. Hence, the 
purchaser can best serve his own interests by 
seeking the advice of the manufacturer in the 
matter of design and adhering to practical and 
sensible designs; otherwise, he runs the risk of 
getting an inferior casting and one which is not 
representative of the quality possible of produc- 
tion by the manufacturer. 

Invariably, when new designs are evolved, 
advice should be had from the castings manufac- 
turer, and his advice as to methods of gating 
should be accepted implicitly. The most important 
factor in the cause for increased costs in the pro- 
duction of permanent-mould castings lies in the 
attention and care given by manufacturers to 
mould designs and gating methods which will 
ensure the production of sound and reliable cast- 
ings. In most cases where contraction defects and 
unsoundness arise, the designer partly 
responsible, and it is the duty of the founder to 
bring to the attention of customers the necessity 
for correct and practical designs. The permanent- 
mould manufacturer has passed through a period 
of development which has established in part the 
fundamental principles of successful castings pro- 
duction by this process, and these manufacturers 
are doing everything possible to turn out a quality 
product. Large sums of money have been spent 
on mould design and gating methods, and the 
permanent-mould manufacturer is compelled, from 
self-interest, if nothing else, to continue efforts 
in the direction of general improvements, 

Gating Methods. 

Gating methods in permanent-mould work can 
be discussed only in a genera] way here, since each 
casting presents a problem of itself. The aim of 
the permanent-mould caster is to use as simple a 
gate as is possible, and in order to minimise the 
amount of scrap produced in the form of gates 
and feeders these parts are made as small as is 
possible and consistent with the production of 
sound castings. Even and uniform rate of flow of 
the alloy into the mould is one of the prime 
requisites of a good gate. This is due to the 
desire to overcome inequalities in pouring rates 
which are due to the personal element and cannot 
otherwise be controlled. Tendencies in gating 
have changed somewhat since the question was 
discussed a couple of years ago by the writer and 
M. E. Boyd.* At the present time the tendency 
is to gate directly at the juncture of the side and 
hottom, using no cross feeders. Some manufac- 
turers use a high riser situated in the line of the 
main gate and between the point of ingress of 
the alloy at the gate mouth and the body of the 
casting. Others have dispensed with risers 
wherever possible, aiming to feed from a single 
gate and regulate the flow of alloy into sections of 
different thicknesses by venting. This latter 
method presents great advantages in reducing the 
amount of scrap owing to gates and feeders, but 
involves difficulties in the proper placing of vents. 

Some gates which have given excellent results 
seem generally wrong from the point of view of 
filling the mould, and there is still much to be 
learned about the fundamental principles of 
gating. In any case, a gate which may give good 
results on one casting will not give good flow of 
alloy in another ,and in some cases will even 
prevent proper filling. The position of attach- 
ment of the gate in the case of castings having 
regular and simple form is usually not important, 
but with more complicated parts having bosses, 
lugs, webs, flanges, and other irregularities the 
gate may well be placed at a central position with 
even distribution of such irregularities on either 
side. In any case, the best method of gating is 
often not attained, but the caster must be satis- 
fied with a gate which will give satisfactory results. 
Many patents have been taken out covering 


* R. J. Anderson and M. E. Boyd, op. cit. 
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designs of moulds and particular methods of 
gating. The gating of permanent-mould castings 
is a question which cannot be discussed in a very 
definite way, and the problems involved are solved 
by the method of trial. 


Book Review. 


Industrial Furnaces, Vol. II. By W. Trenks. 
Publisked by Chapman & Hall, 11, Henrietta 
Street. Covent Garden, London, W.C.2. Price 
27s. 6d. 

Unlike Vol I, the present book, which is com- 
plete in itself, does not contain much of a 
theoretical character. The Professor has en- 
deavoured to give the English-speaking public an 
unbiassed treatise on the subject of industrial 
furnaces, and has rightly omitted to mention the 
names of the manufacturers whose plants he 
describes, and refers inquirers to the advertising 
columns of the technical Press and similar sources. 
The first chapter is devoted to types of fuels, and 
a useful table is incorporated giving their pro- 
perties. We were a little surprised, however, to 
find that coke has been omitted, while natural gas, 
a fuel unfortunately absent from Great Britain, is 
prominent. Inasmuch as the scope of the book 
is international, we deplore the continued use of 
the Fahrenheit temperature scale. 

The second chapter—‘‘ Combustion Devices for 
Gaseous Fuels ’’—is somewhat unique in character, 
as it treats of large and small gas furnaces in 
much the same way as one would expect a book 
on oil furnaces to treat of the burners, which sub- 
ject is dealt with later on. The third section 
extends the subject to embrace solid fuels, but it 
does not deal specifically with everyday plants, 
such as crucible holes or cupolas. The author 
rightly devotes much space to combustion devices 
for powdered coal. The chapter winds up with a 
very complete section on electric heating elements. 
Well over 100 pages and diagrams are contained 
in this chapter. Chapter III is devoted to tem- 
perature control, and apparati are 
described and illustrated, whilst the next relates 
to the control of atmosphere. Here again 
apparatus for accomplishing this with air and 
gas and air and oil mixtures are described. 
When it comes to solid fuel only one diagram, 
that of sheet furnace, is given. We would have 
liked to see some reference to the obtaining of a 
reducing atmosphere by the introduction into the 
combustion chamber of an auxiliary supply of 
heavy oil or bituminous coal, which preferentially 
takes care of the excess air. That the author is 
aware of this action is evident by a reference to 
oil-spraying of parts before reheating in an 
electric furnace. 

Labour-Saving Appliances are dealt with in 
Chapter V, and being an American publication, 
this will be read with interest by British readers, 
as it is customary to hand the palm to the States 
for work of this character. 

A very interesting study in fuel technology is 
given in Chapter VI under the caption ‘ Critical 
Comparison of Fuels and of Furnace Types.” 
The advantages and disadvantages of many types 
of fuel are tabulated for ready reference. 

The final ehapter is one dealing with the 
‘* Selection of Fuel and of Furnace to Suit Plant 
Conditions.”” The Professor has thought it desir- 
able to reprint a questionnaire which originally 
appeared in ‘‘ Fuels and Furnaces,’? and we not 
only endorse this, but believe the furnace-equip- 
ment manufacturers of Europe could very well 
standardise on some close approximation for their 
mutual good. 

The book is a production of considerable merit, 
and whilst the treatment does not enable the 
foundryman and the steelmaker quickly to refer 
to it for help in trouble, it does present the sub- 
ject in a logical way, and probably the adoption 
of any other system would lead to an “ out-of- 
balance ”’ effect. 


Mr. H. Horney, managing director of John Hornby 
& Sons, Limited, has been elected president of the 
Yorkshire Scrap Metals and Machinery Merchants’ 
Association. 
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The Metallurgical Student in Industry. 


‘‘The Position of the Metallurgical Student in 
Industry ’’ was the subject discussed at an impor- 
tant conference of metallurgical students which 
was held at the Birmingham University at 
Edgbaston during the period of the British 
Industries Fair. The points emphasised in the 
discussion were: (1) The most suitable technical 
training, both theoretical and practical, where 
that training could be carried out, and how far 
existing university courses might be modified in 
order to provide such training; (2) the most suit- 
able mental] attitude to be inculeated and the 
methods of affecting it; and (3) the most suitable 
methods whereby the student equipped with the 
requisite knowledge might be absorbed into 
industry. 

Mr. C. E. Moore, who presided, pointed out 
it was a _ students’ movement, organised and 
financed entirely by students. Discussing schemes 
of training, the Chairman mentioned these should, 
to some extent, meet the special needs of par- 
ticular localities. | Some universities and tech- 
nical colleges trained almost entirely with this 
object; nevertheless, where so many men had to 
go overseas in metallurgical] capacities, some pro- 
vision for special branches might have to be 
undertaken, but the difficulty was to pick out 
from among the mass of branches of knowledge 
those branches that were of use for the training 
necessary to the competent metallurgist. 

Dr. T. B. Crow (Birmingham) stated the first 
thing that counted was the works—a University 
metallurgical department should form an adjunct 
to the works. Some firms were inclined to regard 
the students as a body of self-centred people 
obsessed by their own point of view, who failed 
to realise it was the works that must come first, 
and that university training must be subservient 
to works requirements. Birmingham students did 
not hold the view, with which some industrialists 
credited them, that they could go into works and 
expect to receive a comfortable salary just because 
they happened to know, for instance, that Neilson 
invented the hot blast. They realised, he thought, 
very distinctly the sort of training metallurgists 
ought to have. With regard to the mental atti- 
tude by means of which they could regard works 
problems from the points of view of quality and 
quantity of output, this attitude could be brought 
about during pre-graduate training through the 
inclusion in their course of suitable subjects 
other than those directly related to metallurgy, 
and through the insistence upon six months’ full- 
time works experience. They thought some time 
should be devoted to such subjects as accounting, 
costing, works organisation and administration, 
and the like. Not less important was the question 
of human relationship in industry. 

Mr. M. FE. Waker (Birmingham) said that an 
extensive period should be spent at works prior 
to graduation, and suggested that the present 
period of three months, as was customary in 
Birmingham, should be extended to six months 
between the final examination and degree confer- 
ment. He laid stress upon the point that the 
value of works experience depended upon the 
attitude of the works staff to the student during 
the period. The question of the status of the 
student was a difficult one. Salary depended 
upon an employer’s estimation of a man’s value, 
but the employer might put this too low through 
a lack of appreciation of what the man could do 
for the firm’s benefit. Some managers hardly 
realised the existence of trained metallurgists, as 
distinct from works chemists, and it was amazing, 
he added, to find how little some men knew of 
university life and training. 

Mr. Liew. Jarman (Cardiff) said the existing 
conditions were not at all satisfactory. They con- 
sidered that the long vacation period of three 
months should be spent in various works. He did 
not think it would be wise for a student to go te 
a works and merely look round; he should be 
given some definite duties to do—a job, for 
instance, such as that of a foreman. At the end 
of the degree course there should be adopted an 
apprenticeship system to enable the university- 


trained man to obtain practical experience. On 
no account, however, should the university- 
trained student enter the routine analytical 
laboratory of works. 

Mr. Harper, referring to the question of 
mental attitude, said that certain works managers 
seemed to distrust the value of the actual experi- 
ence of the student. It was sometimes found 
that certain students went into works and con- 
veyed the impression that they knew everything 
and that the ‘‘ man at the top’ was a fellow who 
knew very little about the business. That sort 
of attitude created a prejudice in the mind of 
the works manager against the metallurgical] 
student. On entering works the student must be 
prepared to show deference to the long experience 
of the works manager. 

Mr. J. K. Gwitym James (Liverpool) pointed 
out it was almost impossible to obtain practical 
training at the university owing to the fact that 
no facilities existed, and this part of the training 
should preferably be undertaken in some works 
where a comprehensive programme was carried 
out. Unfortunately, owing to the present length 
of the university courses, most students had not 
the time to spend in further study, as the more 
serious actual business of earning a living began 
to become a little pressing. With regard to a 
correct mental attitude, it could be obtained only 
in the works. Briefly, this was the £ s. d. out- 
look. 

Mr. H. A. MacCotn (Manchester) explained that 
in Manchester they concentrated upon the 
academic side, and they favoured the view that 
the metallurgist should have a good scientific 
grounding. With regard to works experience, 
they did not think that a period of six months 
was sufficient. It was necessary, he thought, 
they should go through every department in a 
works. 

Mr. J. Barton, Mr. G. Brooks and Mr, A. B. 
Winterbottom (Manchester) also spoke. The techni- 
cal training of a metallurgist consisted of a study 
of the principles underlying metallurgical pro- 
cesses coupled with a general study of engineering 
and kindred applied sciences. Further, the course 
should include some training in administrative 
methods. The attitude of the student should be 
one of willingness to learn and willingness to 
work in co-operation with the practical man. 

wo broad alternatives were mentioned—an 
apprenticeship system and an appointment to a 
proper position as metallurgical assistant imme- 
diately. A man who satisfied the requirements 
already referred to was worthy of a fair living 
wage, and on this account the apprenticeship 
system was not to be advocated. A graduate’s 
first position on the works technical staff would 
naturally be one incurring the lowest grade of 
responsibility. In this position he would gain 
experience of works requirements and so, in a 
short time, would be fitted to take a position 
carrying with it greater responsibility. 

Mr. V. W. Davison (Sheffield) agreed that 
some form of works’ experience should be incor- 
porated in the training of a metallurgist. In 
former years it had been possible for students to 
obtain much experience during vacation. Special- 
isation in University courses, he added, should 
not be carried too far. 


A Mode of Valuation. 


Dr. R. S. Hvutton (Director of the British Non- 
Ferrous Metals Research Association) emphasised 
the importance of a closer relationship between 
the University metallurgical departments, and 
pointed out that in Germany and the United 
States of America the value of this factor was 
realised to a greater degree than in this country. 
In order to maintain our proper position in the 
industrial world, he said, we must keep to the 
level of absorption of University-trained men that 
had been reached in these countries. Better 
material in the way of University graduates was 
being turned out in this country than in America, 
but our power of absorption was less. In the 


case of a large American efectrical concern 400 
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University graduates were accepted into the 
works, and half of this number remained per- 
manently in employment. He referred to an 
article written by an American writer dealing 
with the assessment of the value to industry of 
the manager and his various qualifications. 
Intellectual honesty was assessed at 100 per cent. ; 
imagination came next with 35, followed by judg- 
ment 18, personality 17, knowledge 13, experience 
12, and energy 5. He knew of many instances in 
this country of University-trained men who had 
made good, and by their success had made the 
paths of others more easy. 

Dr. D. H. InGauvt (Principal of Wednesbury 
Technical College) said the graduate received 
into a works was inclined to criticism, and it 
was important to realise that an employer whose 
methods were criticised would display but very 
little interest in the progress of a critical student. 
Let them remember that men in industry who 
were not graduates had reached their various 
positions through the hard school of practical 
experience. Very often methods and practices 
suggested by students had been tried and found 
to be unacceptable. He stressed the importance 
of personality, to which quality he would give 
35 points. 

Proressor TurNER said there had been a great 
advance in this country during the past 25 years 
in the recognition of the value of University- 
trained men to industry. At the time of the 
establishment of the department at the University 
of Birmingham there were no trained metallur- 
gists available, and naturally none was employed 
in the Birmingham works. Now quite a large 
number of trained men were employed there, and 
the number was steadily increasing. One impor- 
tant thing that had been established in the dis- 
trict was friendship between the large manufac- 
turing concerns and the University. They must 
remember that a man who was absorbed into 
industry from the University represented the 
University, and that he was working not only 
for his own good, but for the good of those who 
came after him. 


The Student in the Foundry. 


Mr. J. G. Pearce (Director of the British 
Cast-Iron Research Association) emphasised the 
view that the University must not be regarded as 
an advanced technical school, and he was opposed 
to the introduction into University training of 
procedure that tended to convey that impression. 
Alluding to the position of the ironfounding 
industry, he said it employed a vast number of 
operatives possessing ‘great practical experience, 
but having had practically no technical training 
at all. But there was an intermediate grade of 
men who had passed into the industry from the 
council, secondary, and public schools, and who 
were engaged in the inspection of castings, and 
various other duties of that kind. The University 
graduate was generally employed as a chemist or 
metallurgist in works covering a pretty wide field, 
so that he had comparatively little to do with the 
foundry itself. That was regrettable. The need 
for scientific control in the foundry was becoming 
more and more insistent every day. But the kind 
of man who seemed to appeal to the foundry 
manager or director was a foundry engineer 
gather than a metallurgist. With regard to the 
question of practical training, he believed it was 
essential, and suggested the period of such train- 
ing should preferably be before graduation, 
though a little training should be obtained after 
graduation. It gave an insight into works’ life 
and discipline, and provided an opportunity for 
coming in contact with experienced workers. 
Further, it gave the student practical knowledge, 
which was necessary, and brought him to the 
notice of the employer, in whose power it was to 
give him a job. An employer did not care to 
engage a man of whose worth he knew nothing. 
He did not advise that they should remain in the 
University on research work after graduation, 
unless they were prepared to undertake such work 
permanently. The provision of bursaries should 
he encouraged; eventually they might expect 
emplovers to give maintenance grants. Training, 
he added, might be more of an engineering than 
of a scientific character. 
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Patching Patterns. 


Br J. M. 


It takes a clever craftsman to patch a job well. 
The writer has a recollection of an alteration in 
the design of a square iron condenser—a type not 
so common nowadays—when the mould which was 
well advanced had to be considerably altered, and 
both patternmaker and moulder had to exercise 
great ingenuity. The cause of the alteration was 
a draughtsman’s error, and had it been discovered 
earlier the pattern would have been altered. 

Apart from drawing office alterations, mistakes 
are not quite unknown in pattern shops. The 
best workmen make them occasionally, and they 
are generally able to patch work quite satis- 
factorily and without much labour. If a part of 
a pattern has been undercut or a curved shape 
is much altered, in most cases it is best to rectify 
the error by letting in a piece of timber and 
recarving the shape. In addition to timber there 
are four kinds of fillings used in pattern shops, 
i.e., shellac, beeswax, putty and plaster of paris. 

Putty is very seldom satisfactory. On all but 
very fine work it is used for filling screw counter- 
sinks, but for any other purpose it is a failure. 
It remains soft for a long time. It bas one 
advantage as a filler of screw countersinks that, 
if the pattern has to be reconstructed at any 
time, the putty can be scraped out and the screw 
head left free. Pattern shops sometimes make the 
mistake of stocking a big quantity of putty, 
which, before it can be used, gets dried up. It is 
more economical even in large shops to obtain 
putty as required. It may appear to cost more 
when bought in small quantities, but it is not 
really so, as there is less waste. 

Beeswax is very satisfactory for patching 
patterns as well as for filling screw countersinks. 
It carves easily, and a very smooth finish is 
obtained. It is very frequently used in connec- 
tion with small standard pattern work. There 
is the disadvantage that, ‘if a pattern gets heated, 
the beeswax may run, but, on the other hand, this 
is a very rare occurrence. Perhaps the best way 
of melting the wax is to hold the block over the 
pattern and use a hot metal rod. 

Shellac is one of the most valuable materials 
used in pattern making. Not only does it make, 
when dissolved in methylated spirits, a water- 
proof varnish, but when all this spirit has been 
burnt off a good adhesive is obtained. Shellac 
is, next to wood, the best material for patching 
patterns. The most convenient way to use it is 
to make a shellac ‘‘ stick ’’; a quantity of flake 
shellac is put into a tin or saucer, and a long 
screw or thin rod is heated and dipped into the 
shellac. The rod is again run through a flame 
and dipped, and the process is repeated until the 
“ stick is }-in. or 3-in. in diameter. 

It cannot be said that shellac is easily worked 
with tools. The edge is soon taken off chisel or 
gouge, and it is really only possible to scrape the 
shellac. With care a very smooth surface is 
obtained. Shellac is exceptionally suitable for 
small patterns made of mahogany or teak, because 
it is always better to have a surface of uniform 
hardness. 

In light casting shops, plaster of paris may 
almost be said to be a more important material 
than timber, but in the engineering pattern shop 
it has never been popular. In some engineering 
pattern shops plaster of paris is used for obtain- 
ing awkward shapes, but in most cases when such 
patterns are required for one-off jobs they are 
made as skeletons. Plaster of paris could be 
much more used than it is, however, for patch- 
ing work. A certain skill in mixing it to the best 
consistency has to be acquired, and it takes a 
little longer time than shellac or beeswax to set 
sufficiently hard to be worked. As a matter of 
fact, when it is used, it is best to form it to the 
required shape when it is quite soft. 

There are certain patent plasters obtainable 
that are very suitable for patching patterns, and 
for high-class work they are really admirable, the 
only objection to their general adoption for all 
kinds of jobs being, perhaps, their cost. For 
small standard work they are better perhaps than 
the older and better known patching materials. 
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A Glimpse into a Non-Ferrous Foundry.* 


By J. D. Frame. 


Intreduction. 


A lecture on this world-wide subject at any 
time seems interesting either from a_ historical 
point of view or from a study point of view. In 
order to mark the progressive steps of man, his 
early history has been divided into three periods, 
each being named after the materials chiefly used 
in them for supplying weapons, tools and orna- 
ments. Thus there is the Stone Age, the Bronze 
Age, and the Iron Age. A similar development 
has been going on for some considerable time past 
with regard to bronze, but inasmuch as no class- 
term has ben invented in these very inventive 
times for the new variations of that most ancient 
and useful alloy, it is difficult to designate this 
fifth age by a new title, and so one must be con- 
tent to consider it as a revival of the Bronze Age 
in a more advanced and more highly-developed 
form. 

As the Stone Age, however, was divided into 
two parts, namely, the old Stone Age, when men 
simply chipped stones, and the new Stone Age, 
when they learned to grind and polish them, so 
perhaps it may be permissible to consider the 
present as the Newer Bronze Age. Nor is it 
altogether inapt so to consider it when there are 
many varieties of bronze which have been 
produced within the last forty years, possessing 
very distinctive features from the ancient alloys, 
and some very remarkable qualities as compared 
with them, and very numerous are the purposes 
to which these qualities are applied, superseding 
as they do in many instances iron, and even steel 
itself. These considerations and the knowledge 
of the great value of these alloys to the present- 
day engineers have been the means of some of 
their greatest achievements in modern engineering, 

That metals are capable of uniting with each 
other to form a series of bodies having more or 
less the properties of their constituents has long 
been known, and probably this knowledge has 
heen usefully applied from remote antiquity. The 
Ancients were acquainted with seven metals—gold, 
silver, mercury, copper, tin and lead. They knew 
and employed various compounds of antimony, 
arsenic, and zinc, although we have no evidence 
that these metals were known to them in the 
metallic state. Gold and silver, which occur in 
nature in the metallic state, were probably the 
first metals with which man became acquainted, 
and as other metals were discovered, especially 
copper, efforts would doubtless be made to alloy 
the base metal with gold, in consequence of the 
comparative rarity of the latter. 

[ron, in meteoric form, is a native alloy of iron, 
nickel, and smal] quantities of other elements, said 
to have been used by Esquimaux and other tribes 
for making knives and other weapons. Copper 
is also occasionally found native, and to persons 
accustomed to melt the precious metals, they had 
no difficulty in melting copper and alloying it 
with gold and silver. The Latin word ‘ Aes” in 
ancient writings sometimes signifies copper and 
sometimes brass, so the two metals are conse- 
quently confounded occasionally. Pliny, the his- 
torian of his time, says that copper was first dis- 
covered in Cyprus. The proper name for brass 
in those days was Aurichaleum, or golden copper, 
and it may be inferred that ores of copper and 
zinc were sometimes melted together, forming 
brass, as the metal named zine was probably un- 
known until the sixteenth century. Pliny 
describes four different varieties of what was 
known as Corinthian copper: (1) White in colour, 
it resembled silver in lustre, and contained an 
excess of silver; (2) red, in this kind there is an 
excess of gold; (3) in this kind gold, silver and 
copper are mixed in equal parts; and (4) this 
variety was termed Hepatison, having excess of 
copper, giving to it a liver colour, which gives 
it its value, 

Copper was used by the ancients for many of 
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the purposes to which it is put by the moderns, 
but the art of making tempered articles in cupper 
—such as the ancients made—has been lost, and 
has baffled the efforts of scientists to regain this 
lost art for the last two centuries. An American 
is supposed to have found this ancient formula 
on a rubbish heap, but time will reveal the truth 
of this or otherwise. The alloys of copper with 
tin were used in various proportions; thus bronze 
for statues were composed of 100 parts copper, 
12} tin; another mixture, 100 parts copper, 10 
parts lead, and 3 to 4 tin. The arms of these 
ancient warriors were often made of bronze which 
was rendered hard by a process of hammering, 
then heated and cooled slowly. 

Tin was in common use in the time of Moses. 
It was doubtless Pheenicians who supplied the 
Egyptians with this metal, which the former ob- 
tained from the Scilly Isles and Cornwall. Cassi- 
terous or tin is mentioned by Homer in the time 
of Pliny as being used for coating the interior 
of copper and brass vessels. Mercury was used 
by the Romans for alloying with gold and silver 
to form amalgams, which were used for gilding 
and plating as at the present time by laying the 
amalgam on the base metal and subsequently vola- 
tising the mercury with heat, leaving a thin coat- 
ing of precious metal on the article. Lead was 
well known to the ancient Egyptians and Arabians 
as well as the Romans. Large quantities of lead 
were obtained from Spain and Britain. Sheet 
lead and piping were used for similar purposes to 
those which are employed at the present time. A 
mixture of lead and tin was also used as solder. 
Iron was known in very early times, but in com- 
paratively small quantities, being obtained from 
meteoric stones or easily reducible oxide. Moses 
speaks of iron heing used for swords, knives and 
axes, which seems to imply that steel was known 
at that early period. 

Homer represents warriors as armed with bronze 
swords and never as using iron weapons. Achilles 
proposes a ball of iron as a valuable prize to be 
contested for in the games, which showed _ its 
scarcity during that period. That the Romans 
were acquainted with the hardening and temper- 
ing of steel there is abundant evidence. Thus 
tite ancients knew the six malleable metals and 
their alloys, but they left us scant information 
respecting the method of extracting them from 
their ores. It is probable that only those ores of 
a simple character, or those readily acted on by 
reducing agents were employed, unless the appli- 
ances at their disposal and their general chemical 
knowledge were superior to what known facts war- 
rant us believing. It has to be admitted that 
modern science has to be thankful for even such 
knowledge as has been handed down by these early 
historians. 

That brass was known to the ancients is beyond 
dispute, but its direct preparation from copper 
and zine is an invention of modern times. With 
the exception of iron, there is no product of man’s 
industry that is earlier spoken of than brass, but 
the words thus used in all probability referred to 
bronze, an alloy of copper and tin. The brazen 
serpent in the wilderness, the brass vessels of 
Solomon’s temple, and the so-called brass armour 
of ancient Greece and Rome were all doubtless 
bronze, 

Bronzes of the Ancients. 


The bronzes of the ancients varied considerably 
in the proportions of their ingredients, for in the 
main copper and tin only were used, according to 
the purposes for which they were intended. Thus 
modern chemical analysis shows that ancient 
bronze nails contained 20 parts copper, 1 tin; soft 
bronze consisted of 9 copper, 1 tin; medium 
bronze, 8 parts copper, 1 tin; hard bronze, 7 parts 
copper, 1 tin; and mirrors, 2 parts copper,, 1 tin. 
The bronze weapons and tools of the ancients con- 
tained from 8 to 15 per cent. of tin. A Roman 


sword-blade found in the Thames showed 85.70 and 
10.02 tin, whilst another found in Ireland gave 
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an analysis of 91.39 copper and 8.38 tin. The 
bronze weapons of the Greeks and Romans have 
been found not only to be of the truest composi- 
tion for ensuring the greatest density for alloying 
itself, but the cutting edges, by undergoing a 
process of hammering, were brought up to the 
highest degree of hardness and tenacity. Even 
to this day some of the finest steel is made in the 
simplest and rudest manner by natives of the 
Belgian Congo, Egypt, and other countries. 

It is to be observed that most of the ancient 
coins were of bronze, a small percentage of zinc 
being added in some cases to improve the colour. 
According to analyses made by Mr. J. A. Phillips, 
the quantity of tin relative to copper varied very 
slightly even over the range of 300 years. The 
following are the proportions of copper and tin 
(the other ingredients being omitted) :— 


B.C. Copper. Tin. 
Alexander the Great 335 86.72 13.14 


Philippus V 200 85.15 11.10 
Athens 88.41 9.95 
Ptolemy IX 7084.21 15.59 
Pompey 53 74.11, 8.56 
The Atilla Family 45 68.72 4.77 


Augustus and Agrippa 30 75.58 12.91 


Bronze pure and simple consists of a mixture 
of copper and tin in certain proportions, accord- 
ing to the purpose for which the compound is 
intended. Other metals, such as zinc, lead, phos- 
phorus, manganese, silicon, may have been 
added without declassifying the product, which is 
still called bronze, provided that copper and tin 
are the chief constituents. The bronzes of France 
are known to contain nearly always four metals, 
namely, copper, tin, lead and zinc. It is also 
stated that some contain minute and variable 
quantities of nickel, arsenic, antimony and _ sul- 
phur. It is the addition to bronze, pure and 
simple, of certain proportions of one or other of 
the metallic substances previously referred to 
that constitute the modern development of bronze 
manufacture, which has given us some of the 
most useful and at the same time some of the 
most remarkable alloys known. These comprise 
no fewer than twelve distinct products, all of 
which find their uses in connection with the 
practice of engineering. These are as follow :— 
Phosphor bronze, silicon bronze, manganese 
bronze, delta metal, phosphor copper, phosphor 
manganese bronze, phosphor lead bronze, phos- 
phor tin, aluminium bronze, silveroid, cobalt 
bronze and vanadium bronze. 


and Copper Alloys. 

These alloys form the subjects for present-day 
consideration and investigation, each alloy func- 
tions in its own particular sphere. There are 
other bronzes which are used as substitutes for 
gold in cheap imitation jewellery, but they are 
in the main only variations of some of the 
bronzes. Attention was directed some years ago 
to the use of phosphorus in improving the 
character of bronze for various purposes, and 
eventually with very successful results. The 
action of phosphorus on copper alloys is principally 
due to its reducing qualities, by virtue of whic 
the oxygen absorbed by the molten metal is 
removed or rather the oxides thereby produced are 
eliminated, and there is imparted to the metal 
that degree of homogeneity, strength and tough- 
ness which is peculiar to the chemically pure metal. 
The phosphorus, in producing these effects, is 
converted into cuprous oxide, which floats on the 
surface of the molten metal in the shape of a 
very fluid slag, whilst the superfluous quantity 
combines with the metal. This being the case, it 
is not desirable to add to the bronze a larger 
quantity of phosphorus than will suffice to 
reduce the oxide present. It is thought by some 
that the phosphorus itself imparts to the bronze 
the qualities of hardness and strength, and 
therefore the more phosphorus put into the 
metal, the better the results as regards hardness. 
This, however, is not the case inasmuch as 
hardness would he obtained at the expense of 
tonghness. 

The question of producing the various qualities 
of this class of metal depends, not so much on 
the quantity of phosphorus, as upon the correct 
proportioning of the various ingredients, phos- 
phorus included. These alloys are formed by 
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the addition of a small proportion of a com- 
pound of phosphorus-copper or from phosphorus- 
tin. However, great care is soguivel in deter- 
mining the exact proportions of the ingredients 
in making phosphorus-bronze alloys. A 15 per 
cent, phosphorus-copper to analysis is preferable. 
Phosphorus-tin, very often supplied, has too 
much lead alloyed with it, and makes it unsuit- 
able for certain alloys in this group; also, it is 
inclined to rise in little white patches on the top 
of the casting through oxidisation of the com- 
pound. Phosphor-bronze was invented by Dr. 
Kunzel, of Blasewitz, Dresden, and was brought 
into practical use in this country early in 1873 
by the Phosphor-Bronze Company, who have 
from time to time patented several improvements, 
both in respect to alloys and methods of manu- 
facture. Phosphorus-bronze alloys are composed 
of copper, tin, phosphorus and other ingre- 
dients in definite proportions, and are made to 
be either as ductile as copper, as tough as iron, 
or as hard as steel, according as the proportions 
of the constituents are varied. The alloys used 
for rolling and drawing have very different pro- 
portions from those employed for castings, for 
bearings, and parts of machinery. The casting 
of the metal, owing to its greater fluidity when 
melted, is perfectly sound and homogeneous. 
Wherever strength, toughness, and durability 
are desired, phosphor-bronze is found to be far 
better adapted than gun-metal and brass, and 
in many cases than iron-steel. With regard to 
the applications of phosphor-bronze, it may truly 
be said that their name is legion. This remark 
applies in the main to most of the modern bronze 
alloys. Chief among their many applications is 
the manufacture of wire, rods, tubes, sheets, 
screw-propellers, pinions, slide valves, bearings, 
bushes, axle boxes and other parts of machinery 
exposed to friction. | Phosphor-bronze possesses 
the advantage of not becoming crystalline under 
the action of repeated shocks and bends, and is 
therefore well adapted for making wire ropes, 
ete. 

In the manufacture of castings from phosphor- 
bronze alloys, a new or clean plumbago crucible 
is desirable so as to avoid any admixture of other 
metals. It is best to place some small charcoal 
or char-dross in the bottom of the crucible, then 
add the copper. When this is thoroughly melted 
all charcoal or char-dross will rise to the top of 
the molten metal. Then remove the crucible 
from the furnace to the casting pit, where will 
be added the various ingredients. The charcoal 
or char-dross prevents oxidation, and should 
remain on the top of the molten metal until the 
casting temperature is assured, then skim and 
east. The casting temperature is 950 deg. C. A 
very good practical way of getting the tempera- 
ture is to blow with a pair of hand-bellows on 
the top of the molten metal. If ready for cast- 
ing, a skin will come and go through the cold 
air coming in contact with the alloy. This 
indicates to the practical man that it is time for 
casting. For large castings, the moulds are 
thoroughly dried and dressed with a mixture of 
plumbago and thin clay water. Small work is 
cast green, and dressed with plumbago. These 
castings should come out with a very sharp and 
smooth surface, free from blowholes and oxide. 
In order to avoid segregation, it is necessary not 
to pour phosphor-bronze at too high a tempera- 
ture, and to see that the alloy is well stirred, or, 
in other words, thoroughly mixed before casting. 


Durability of the Metal. 

Having referred to the great durability of 
phosphor-bronze under conditions of work, the 
author has made phosphor-bronze crosshead 
slippers to replace cast-iron slippers, which had 
only been in service three months when they were 
worn out. These same slippers have now been 
running four and a half years, and show little 
or no wear. Gun-metal slippers usually wear 
two years. A very interesting statement relat- 
ing to phosphor-bronze was made forty years 
ago. A pair of slide-valves which had been taken 
out of one of the North-Eastern Railway Com- 
pany’s express engines, after six and a half 
years’ working, during which the engine had 
run 261,182 miles between Newcastle and Edin- 
burgh, they were taken out to replace the 
cylinders with a pair of a different type. The 
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engine was of the following dimensions: cylin- 
ders 17-in. dia. by 24-in. stroke, four coupled 
wheels 7-ft. dia., working pressure 140 lbs. per 
sq. in.; weight of engine in working trim, 39 tons 
16 ewts.; weight of tender, 26 tons 4 cwts. Mr. 
Fletcher, the Assistant Locomotive Superinten- 
dent of the North-Eastern Railway Company of 
that period, stated that the slide valves in six 
and a half years had only worn down to the thick- 
ness at which they generally took out gun-metal 
slide valves, and that had it not been that they 
were putting in a pair of cylinders of a different 
type he certainly would have let them run longer, 
as he considered them quite safe, taking into 
consideration the great superiority of phosphor- 
bronze over gun-metal. The original thickness 
of these slide valves was 1 in., and they were 
worn down to {§-in. thick. Gun-metal  slide- 
valves rarely exceed eight months’ work when they 
are worn out. The cylinder faces were in excel- 
lent condition, the wearing being as it should 
be on the valves. Even to this day the locomo- 
tives of the L.N.E.R. Company, which have slide- 
valves, have them all made of phosphor-bronze. 
The composition is 86.5 copper, 13.0 tin and 
0.5 per cent. phosphorus. 

Some bearings which were giving considerable 
trouble in a rolling mill had bushes made of gun- 
metal which only lasted about five weeks before 
scapping. After replacement by phosphor- 
bronze the bearings have now been running 
eight months without complaint. | Undoubtedly 
phosphor-bronze seems neglected by the con- 
sulting engineer or designer. They have proved 
to those engineers who have tried and experi- 
mented with these allovs to have been of great 
service and value to them in some of the great 
triumphs of engineering, which otherwise would 
have been complete failures. The beneficial effect 
of phosphorus on copper consists mainly in pro- 
ducing a material of definite closeness and of the 
highest possible degree of toughness and elas- 
ticity. These excellent qualities must not be 
attributed alone to phosphorus in the metal or 
only in a secondary degree, but are owing chiefly 
to the absence of oxygen, which by the energetic 
reducing action of the phosphorus is entirely 
eliminated. 

(To he continued.) 


Some Corrosion Resisting Finishes. 


In dealing with corrosion problems one of the 
most important lines of development has been 
in the invention of special methods of surface 
treatment of articles, especially iron and steel 
articles, subject to corrosive influences. So 
numerous have these methods of treatment become 
that much confusion exists in regard to the 
nature of many of them, and it is the writer’s 
object here to outline the essential features of 
some of the more important of these special 
processes. 

The particular types of corrosion resisting 
treatments with which it is proposed to deal divide 
themselves into two main classes:—(1) Those that 
depend on the diffusion of one metal into the 
surface of another, and (2) those that depend 
on chemical treatments. 


Diffusion Processes. 

Of the diffusion processes, the most important 
are Sherardising, Calorising, and Chromising. 
Sherardising was the original process, and the 
story of its accidental discovery is fairly well 
known. The process consists essentially in obtain- 
ing a layer of zinc to diffuse into the surface of 
the articles treated. The usual way of doing this 
is to pack the articles in boxes with zine dust, 
and then to heat the whole in a furnace at a 
suitable temperature for a length of time depend- 
ing chiefly on the degree of penetration required. 
The effect of the heat treatment is to cause the 
zine to diffuse, or penetrate, into the surface of 
the articles being treated, thus giving them a 
“‘ecasing’”’ of high zinc metal, which has a very 
good resistance to corrosion under certain condi- 
tions. 

The fundamental nature of Sherardising being 
understood, little further explanation is required 


THE FOUNDRY TRADE JOURNAL. 261 


in the case of Calorising and Chromising. The 
only essential differences are that in Calorising, 
aluminium powder is used instead of zinc dust, 
and in Chromising, chromium powder is used 
instead of zinc dust. Thus with Calorising the 
outer layers of the metal of the articles treated 
are impregnated with aluminium, and in Chromis- 
ing with chromium, instead of with zine as in 
Sherardising. 

Some other materials are generally mixed with 
the metal powders used in such processes, but there 
is no need to go into these finer details here. All 
that need be further pointed out in respect to 
these processes is that the method of bringing the 
coating metal into contact with the articles to be 
treated may be varied. Thus a very similar effect 
to ordinary Calorising is produced by first spray- 
ing the articles with aluminium and then heat 
treating, instead of packing them with aluminium 
powder for heat treatment. This method is a 
fairly common method, especially now that the 
metal-spraying process has been brought to a 
reliable point of efficiency and certainty. 

Similarly, a modification of the ordinary chrom- 
ising process is to bring the chromium into con- 
tact with the article to be treated by electro- 
plating the chromium on to the articles and then 
heat treating. However, no special advantage 
has been found for this over ordinary chromium 
plating, and it is only mentioned here to show the 
ways in which the process can be modified. <A 
similar method of heat treating cadmium-plated 
articles was boomed in the U.S.A. a few years 
ago, but has, the writer believes, since been 
abandoned. 

Of the processes mentioned, Calorising, with its 
modification, and Sherardising are those in most 
common use. The principal advantage of Caloris- 
ing is, as the name implies (c.f. calorie), the in- 
creased resistance to the effects of high tempera- 
tures conferred upon the articles treated. Thus 
fire-bars, gas-burners, and similar parts are often 


calorised. 
Chemical Processes. 


There are innumerable chemical treatments used 
as finishes for metal surfaces, but all that the 
writer proposes to consider here are those of the 
Bower-Barff type and those of the Coslettising 
type. Both of these classes of finish have quite 
good corrosion resisting properties, and are fairly 
widely used, 

In the Bower-Barff process the essential fact is 
the exposing of the iron or steel articles to super- 
heated steam with a suitable reducing agent, such 
as.carbon monoxide, to produce a protective oxide 
coating. The Wells process is a slight modifica- 
tion of this. The Gesner process, and its modifica- 
tion, the Hydraesfer process, also fall into the 
same class, in that exposure to steam at high tem- 
peratures is incurred, hydrogen also being intro- 
duced in these two latter processes, however. 

The Coslettising process was the progenitor of a 
number of similar processes for investing iron and 
steel goods with a corrosion resisting phosphate 
layer. The essential is to dip the iron or steel 
articles in a suitable phosphate solution, as, for 
example, a boiling solution of phosphoric acid con- 
taining iron filings, for a prolonged period. The 
Parkerising process, which is one of the best 
known, of the modifications, introduces manganese 
dioxide into the phosphate solution as an oxidising 
agent. 

In most of these processes thorough cleaning of 
the articles before treatment is necessary to suc- 
cess, whilst in some cases they are given certain 
finishing treatments, such as dipping in hot oil. 
There are, of course, numerous other processes 
of importance from the point of view of corrosion 
resistance, but these are for the most part well 
known or are of a nature as to require somewhat 
lengthy individual treatment. Thus there are 
the ordinary galvanising and tinning processes ; 
the metal-spray process, to which reference has 
already been made; as also the more recent and 
very promising developments of chromium and 
cadmium plating, 

W. B.S: 
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and a director of the Rees Roturbo Development 
Syndicate, Limited, is the new High Sheriff for Staf- 
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Discussion on Mr. F. C. Edwards’ 
Paper on “ Castings Design.’”’* 


Mr. Jown Saw said he thought Mr. Edwards 
had made a great mistake in giving his lecture 
there. He had come to the wrong place, he 
should have gone to a mechanical engineers or 
draughtsmen’s association with it. If they were 
going to make a comparison they should make it 
with metal suitable to the casting they put for- 
ward. He had enjoyed the lecture, and said how 
essential it was that these things should be put 
forward. They were perfectly cognizant that 
there were varieties in design, and if they could 
persuade Mr. Edwards to go to the engineering 
institute it would be of very much greater ser- 
vice to them. 

Mr. F. Dartey said his experience was that 
stress was not in the arm but in the rim. He 
knew of a case in which they kept a casting in the 
sand for nearly a month to cool because they were 
so afraid of it. Whilst fettling it, it flew to 
pieces. They had twenty wheels to make and 
this was the first. He suggested that “they split 
the rim, and it was split in three places, and 
what they learned in the cooling of that rim was 
a revelation. It was split with 13 in. cores, and 
during a certain part of the cooling each core 
opened 2} in. to 23 in. They left it in the sand 
three or four days, and it went back some 1% in. 
and some 1} in., and that illustrated took place in 
the rim. Before that they had experience on small 
wheels, and when they came out of the sand some 
had swells on between the arms. When they 
thought what took place during the cooling of 
castings well it meant practically about 4 in. in 
the rim, so they could consider what would have 
happened if it had not been split. He contended 
that a wheel of that class was practically without 
stress. He thought the double arm was a danger- 
ous thing. He thought the lecturer was wrong 
when he said that stress was in the corner. He 
had known castings 30 ft. or 40 ft. long and he 
had never known any danger in the corner. 

Mr. G. Epernton said crystallisation of metals 
ranged themselves in a definite form. By putting 
in a big bar they strengthened the corner very 
considerably. The worst people they came up 
against were the marine draughtsmen, who were 
tied down to lightness in section. By cutting his 
metal down to j-in. it gave him considerable 
strength. He gained strength by using the same 
silicon content. It was not a fair comparison to 
ask them to consider the load without they 
studied the breaking point. 

Mr. Braptey thought the chief thing to be 
noticed was where they went from four arms to 
eight. If Mr. Edwards had put a double curve 
in he would have overcome his difficulty and the 
casting would have been quite as serviceable. 

Mr. J. T. Goopwin said that undoubtedly 
design was a very important item, because the 
simplest alteration made for very considerable 
advantage in the foundry. There were numerous 
ways in which a casting could be made perfect, 
and what struck one foreman did not strike 
another. Many mistakes did occur, but they 
were fewer than they used to be. It was time 
there was some definite fixed education for the 
apprentice moulder. It was there and on these 
occasions, and on this class of work where educa- 
tion would stand the moulder in good stead. 
Such things as they saw that night would become 
more prominent in the education of the appren- 
tice. Engineers were very apt to send a sketch 
out of the pattern shop which would be a source 
of continuous trouble to the foundry. By thicken- 
ing it so that it would not break there again was 
not the way to look at it, but they should look at 
it as in the illustration of the bar under test. It 
was on these lines that men should think and 
re-design it. If that line of thought were carried 
out to a greater extent it would give them many 
more satisfactory castings than they had been 
having. He congratulated the lecturer upon the 
way in which he had tackled his job. 

Mr. J. R. Hype said they were beginning to 
learn what foundry difficulties were. It seemed 
to him that the actual moulder and craftsman 
was considerably benefited by these discussions 
because he was generally brought up on occasions 


* See Issue No. 493, Page 65. 


TRADE JOURNAL. 


Aprit I, 1926. 


of this kind, and having had the advantage of 
such a discussion as that he was heartened into 
giving an opinion. It seemed to him that this 
generation was wiser than the last as regarded 
the using of common sense in most problems. 
Most of the general tendency was to use brackets 
rather than run on the heavy mass. The strength 
of structural steels was pretty well understood 
and everyone was satisfied with them, but the 
material, cast iron, was always open to suspicion 
and they put plenty of material on it so as to be 
on the right side. He hoped they would apply 
what they had seen to any of their problems. The 
Americans cut the weight down to a ton per 
square inch. 

Mr. Barker said that any reference to design 
by a moulder was more than his place was worth 
if he went to the patternmaker and insisted that 
pattern was wrong. 

Mr. Pottarp said any foreman or manager of 
a foundry could refuse to discuss with the moulder 
the merits of a casting. Mr. Edwards had served 
«a good purpose in the things that he had put 
forward to them in his lecture. If they could 
get moulders on their feet they would learn a lot 
more from some of the lectures that he had heard. 

Mr. Barker, remarked that they could do in 
steel what they could not do in cast iron, and 


vice-versa, 
AUTHOR’S REPLY. 

Mr. Epwarps, in reply, said that whatever the 
Paper had been the discussion had been good. 
The line of thought was certainly a good one and 
one to be encouraged. Why should not moulders 
have as good brains as draughtsmen? Mr. Shaw 
said the lecture was more fitted for mechanical 
engineers than for foundrymen; they had in the 
Institute eminent engineers, and many who were 
interested in the drawing office. Though he might 
have made a mistake in not going to the mech- 
anical engineers he was glad to know there were 
those present who were interested in it. Mech- 
anical engineers read THE Founpry JouRNAL 
and would doubtless be interested in some of the 
points raised. The lecturer dealt with points 
that affected the draughtsman. It was well to 
know that the lowering of the section test did 
confer a very decided advantage on the casting. 
Mr. Darley said the tension was not in the rim, 
but in the arms. He (Mr. Darley) said the rim 
was the first part cooled, being on the outside, 
but if the rim was very much heavier than the 
arms it did not aaturally coci first. The part 
that cooled first was the part that had the least 
heat to lose. If they had a heavy outside rim it 
would naturally cool first. A 1/16-in, would cool 
before a 3 in. 

A Memsper: They do not understand those 
thicknesses 1n Sheffield. 

Mr. Dartry gave an instance where the rim 
had cooled first, even although the rim was 21 
by 14. 

Mr. Epwarps said when it was put into the 
furnace it took the nature out of the metal (grey 
iron casting) and the rim in tension gave way. 

Mr. Dartey said he did not understand metals 
\-in.; they used heavier sections. 

Mr. Epwarps said it was stated that the ten- 
sion was not in the rim but in the arm, and 
pointed to where the boss was only } in. thick. 

Mr. Dartey said they had a research depart- 
ment in Sheffield and the results were quite 
opposite to those stated. 

Mr. Epwarps said it was as well to. know as 
much about thin castings as thick ones. The 
crystallisation theory was now out of date—it was 
contraction. If Mr. Barker came across foremen 
who would not listen to what the men had to say, 
well, that was orle of the reasons that was pulling 
old England down. 

The CHarrman (Engineer Lieut.-Commander L. 
Jackson, R.N.), said it was on that particular 
line, the line of thought, that they were going to 
advance. There were different schools of thoneht 
and they had had them expounded fairlv well that 
night. He instanced the time when the paddle 
steamer and the screw steamer were contending 
for supremacy. People said how were thev to 
prove which was which, and then the suggestion 
was made that they should get two ships of eonal 
power and fasten them together bv the stern. 
What was the result? The screw steamer towed 
the paddle steamer away. 
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Davidson’s the Fan Makers 


have an experience covering hundreds of different industries and hundreds of different 
uses, and they can furnish a Sirocco Fan for every purpose for which a fan can be employed. 


Solve ycur fan problems by using the Sircecs Service. 
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THE FOUNDRY 


Trade Talk. 


Tue Brruincuam Ratway & Wacon 
Company, LimiTep, have a contract for six sleeping 
coaches for the Buenos Aires and Pacific Railway. 

Ropert SrepHENSON & Company, Limirep, of the 
Darlington Locomotive Works, have secured a contract 
for the building of six locomotives for the Uganda 
Railways. 

“ ALUMINIUM, WHERE AND How ir 1s MADE,’”’ was 
the title of an interesting lecture given to the Sheffield 
Branch of the Institute of Metals recently by Mr. 
G. B. Brook. 

A LECTURE ENTITLED “ Experiments on the Deforma- 
tion of Large Crystals of Iron’’ was given to the 
members of the Sheffield Metallurgical Chemists’ 
Society recently by Mr. H. O’Neil. 

Frank How & Company, Limirep, of Stratford, 
London, E.15, manufacturers of ‘‘ Trogon ’’ lubricat- 
ing oils, have a large contract for the supply of these 
oils to the 7 State Railways. 

Avucust’s MurrLte Furnaces, Limitep, Thorn Tree 
Works, King Cross, Halifax, have appointed Mr. 

G. Sommerfield, of Charterhouse Chambers, 
Charterhouse Square, London, E.C.1, as their repre- 
sentative for the South of England. 

By a mMasority of over two to one the Amalgamated 
Engireering Union has decided to join the proposed 
Industrial Alliance. The voting was: In favour, 
70,695 ; against, 31,423; majority for, 39,272. It is 
understood that the Workers Union has also decided 
to join. 

DvuRING THE MONTH Metro-Vick Supplies, Limited, 
Trafford Park, Manchester, and 4, Central Buildings, 
Westminster, S.W.1, will be moving into their new 
premises in Charing Cross Road. These have been 
entirely re-built, are very commodious, with very fine 
showrooms and trade counter, and architecturally are 
rather a striking feature in the road. 

JOHN (BrrMINGHAM Sanpb), Ick- 
nield Square Wharf, Birmingham, now have a private 
railway siding connected with their quarries, which 
produce foundry moulding sands, and which adjoin 
the Great Western Railway. This naturally enables 
the company to load up and despatch at a much 
cheaper rate, as hitherto all material had to be trans- 
ported from the quarry to the goods station for load- 
mg, trucks. 

HE Watson Company, Lrmitep, Scotland 
Street, Glasgow, have an order from Michael Nairn & 
Company, Limited, Kirkcaldy, for a complete system 
of evaporating and dewrating plant, including heaters 
and pumps. The dezrating plant has a capacity of 
72,000 Ibs. of feed water per hour, while the evaporator 
produces 10 per cent. feed make-up, and consists of a 
twin evaporator with two vessels delivering into a 
common separator. 

Tue Furntvat Stee, Company, of Sheffield, write 
drawing attention to a particularly objectionable 
instance of railway red tape. Most manufacturers, 
they point out, receive orders from merchants, who, 
to save carriage charges, give in confidence their 
customer’s address so that the gvods can go direct. 
The railway companies usually show on their con- 
signment notes not only the town from which the 
goods have been sent, but also the maker’s name, 
so that manufacturers frequently get inquiries direct 
for goods supplied through a merchant. The Fur- 
nival Steel Company think that trade associations 
should take up this matter as obviously it is most 
unfair to the intermediary who gets the business. 

Mr. Barrincton Hooper, C.B.E., chairman of the 
Publicity Committee of the International Advertising 
Convention at Philadelphia, and deputy-chairman and 
joint managing director of Industria] Newspapers, 
Limited, offers some valuable hints to British manu- 
facturers in a letter to the “‘ Daily Telegraph” on 
the value of publicity in overcoming the effects cf 
the acute depression prevailing in the industries cf 
this country. He writes that a few davs ago the 
Prince of Wales urged us all to ‘“ buy British,’’ in 
order to increase employment at home. Even more 
important is the need to “sell British,’’ in order to 
keep our overseas trade balance right. To “sell 
British ’’ abroad means advertising abroad. The best 
advertisement British goods can get this year will be 
during the International Advertising Convention at 
Philadelphia next June, when 10,000 advertisers and 
advertising agents from all over the world will meet 
to pool their knowledge and to exchange ideas. As 
chairman of the Publicity Committee Mr. Barrington 
Hooper urges all manufacturers and others who are 
in a position to do so to consider the question of 
attending the Internationa] Advertising Convention 
at Philadelnhia. A powerful British delegation to 
the United States will do much to impress the Ameri- 
can public with the prestige of Great Britain and so 
to stimulate the sale of British goods throughout the 
world. A very interesting programme is promised. 
and apart from the return fare the trip need not cost 
more than $100. 
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Contracts Open. 


Basingstoke, April 6.—Supply and erection of one 
600-b.h.p. vertical cylinder heavy oil engine and 
direct-coupled dynamo. F. Swarbrick, borough elec- 
trical engineer, Electricity Works, Basingstoke. (Fee, 
£2, returnable.) 

Buenos Aires, May 3.—The Department of Naviga- 
tion and Ports of the Argentine Ministry of Public 
Works require the supply and erection of an electric 
travelling crane of a maximum hoisting capacity of 
15 metric tons. The Department of Overseas Trade 
(Room 50), 35, Old Queen Street, London, S.W.1. 

Colwyn Bay, April 8.—(1G) Wrought-iron gas and 
steam tubes and fittings; (2G) (a) cast-iron pipes 
and specials; (b) Mannesmann weldless steel main 
pipes, for the Urban District Council. The Gas 
Engineer, Council Offices, Colwyn Bay. 

Colwyn Bay, April 8.—(1G) Copper tubes and fit- 
tubes; (6G) brass and gunmetal goods, for the Urban 
District Council. The Gas Engineer, Council Offices, 
Colwyn Bay. 

Constantinople, April 17-20.—The Anatolian Rail- 
way Administration. require zinc, lead, antimony, and 
other metals. The Department of Overseas Trade, 
35, Old Queen Street, London, 8.W.1. Ref. AX. 2964. 

Johannesburg, April 29.—168 tons of round 
copper bars, for fire-box stays, etc., for the South 
African Railways and Harbours. The Department 
of Overseas Trade, 35, Old Queen Street, London, 
S.W.1. (Ref. A.X. 2941.) 

London, E.C.2.—Supply and erection of circulating 
water pumps and pump-house equipment; circulating 
water screening plant; and boiler-house coal-handling 
plant, for the County of London Electric Supply Com- 
pany, Limited. Mr. F. C. McQuown, joint manager 
and secretary, Moorgate Court, Moorgate Place, Lon- 
don, E.C.2. (Fee, £5 5s., returnable; £2 2s. for sub- 
sequent copies.) 

Santiago, April 5.—Galvanised iron pipes and fit- 
tings and bronze cocks, for the Chilean Inspectorate 
of Water Supply and Drainage. The Department of 
Overseas Trade, 35, Old Queen Street, London, S.W.1. 
Ref. A.X. 2950.) 


Company Reports. 


Henry Bessemer & Company, Limited.—Net profit, 
£1,307; debit balance reduced to £36,620. 

Chesterfield Tube Company, Limited.—Dividend on 
preference shares for half-year ending March 31. 

Howard & Bullough, Limited.—Third quarterly 
dividend, 10 per cent. per annum, less tax, on ordi- 
nary shares, 

Coltness tron Company, Limited.—Profit, £160,393; 
income-tax, £17,800; redemption and depreciation, 
£40,218; final dividend, ordinary shares, 2} per cent. 


* interim, 5 per cent.; carry forward, £68,045. 


Bell’s United Asbestos Company, Limited.—Balance 
dividend, 2s. per share on ordinary shares, making 
125 per cent. for year; staff pensions fund, £2,000; 
reserve, £8,000; carried forward. £34,961. 

Stewarts & Lloyds, Limited.— Depreciation, £75,000; 
net profit, £291,119; dividends on preference and pre- 
ferred ordinary shares, £93,626; dividend on deferred 
shares, 75 per cent., £239,045; carried forward, 
£94,146; brought in, £135,698. 

Gibbons (Dudley), Limited.—Net profit, £13,994; 
brought forward, £13,896 ; total, £27,890; preference 
dividend and interim dividends 7 per cent. per annum 
on ordinary (all free of tax), £11,462; final dividend, 
3 per cent. per annum, free of tax, upon ordinary, 
making 10 per cent. for year. 


Obituary. 


Mr. J. Brpputpn, of Lawton, North Staffs., who has 
died at the age of 87, was, at the time of his retire- 
ment, a manager at the Kidsgrove Iron Works. 

Braprorp the prominent engineer, died 
in London recently, in his 95th year. The deceased 
was apprenticed to Brunel, the famous bridge builder 
and engineer, and was associated with him until‘ 1859. 
Under Brunel the foundations of Leslie’s career as a 
builder of bridges were laid in his work at the 
Chepstow Bridge and at the Saltash Bridge, where he 
was resident engineer. Later, he was associated with 
Brunel ir work on the “ Great Eastern,’’ the cable- 
layer. In 1858 he was appointed engineer in charge of 
bridges and viaducts on the Eastern Bengal Railway, 
India. As municipal engineer of Calcutta he also com- 
pleted extensive schemes of water-supply and drainage. 
In 1895 he became chairman of the South Punjab Rail- 
way Company in London. 
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Tetecrams: “IRON BILSTON.” 


West Midland Refining 


Bilston. 


COLD BLAST IRONS 
for Chilled Castings. 


Chills and analysis guaranteed. 


CHARCOAL 


for Malleable Castings. 


4 REFINED HEMATITES 


Lt 


Wau. CUMMING « Co. 


MARYHILL, GLASGOW. 


FACINGS PLumsaco. 


BLACKING. 
COAL DUST. 


AND STEEL MOULDERS COMPO. 
TERRA FLAKE. 


BINDE R > CUMMINGUM. 


CORE GUM. 


ALL OF HIGHEST QUALITY 


Branches at 
FALKIRK, CHESTERFIELD, 
BILSTON, MIDDLESBRO. 


Tel. PRUDENUE. 
Code : A.B.C. 5th Ed. 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH.—With the Easter holidays in 
immediate prospect, business in the Cleveland iron 
market this week has been even quieter than usual and 
transactions of any note have been few and far 
between, leaving the position in the meantime quite 
unchanged from that previously reported. Alike in the 
home and export trade, buyers are simply marking 
time, while makers, having mostly well-filled order 
books extending over the month, are apparently con- 
tent with the absorption of current output, as little 
iron is going into stock, the total now being probably 
lower than at any period in the history of the trade. 
with export quotations unchanged as follow, home 
prices being 6d. per ton less: No. 1, 73s.; No. 3. 
G.M.B., 70s. 6d.; No. 4 foundry, 69s. 6d.; and No. 4 
forge, 68s. 6d. per ton. 

The hematite position on Tees-side does not improve. 
Makers have still a fair volume of orders on their 
books, but they can do with more. The quota- 
tion for East Coast mixed numbers is now defi- 
nitely down to 77s. per ton, the No. 1 quality 
being offered at a premium of 6d. per ton. On the 
North-West Coast, Bessemer mixed numbers are 

uoted from £4 5s. to £4 7s. 6d. per ton at Glasgow ; 

4 2s, 6d., c.i.f. at Welsh ports; £4 9s. to £4 10s. per 
ton at Sheffield; and £4 12s. 6d. to £4 13s. 6d. per ton 
at Birmingham. 

LANCASHIRE.—In this district orders for pig-iron 
to replace those being completed at the furnaces are 
being issued very slowly and both inquiry and actual 
business have been inactive during the past week. 
Lincolnshire and Staffordshire foundry iron is still 

uoted at round 76s. per ton for No. 3, Derbyshire at 
5s. to 76s., West Coast hematite at 93s. to 94s., and 
Scottish No. 3 at round 94s., prices which include 
delivery in all cases. 

THE MIDLANDS.—Very little new business of any 
account is being transacted in local markets at the pre- 
sent time for foundry iron, and, as previously antici- 
pated, the higher values at which iron was bought at 
the middle of the quarter are no longer obtainable. 
The majority of the bigger consumers are covered for 
their requirements, and there appears to be no disposi- 
tion on their part at the moment to increase their com- 
mi*ments. Current prices for pig-iron are as follow :— 
Derbyshire No. 3 foundry, 66s. to 67s. ; Staffordshire 
No. 3 foundry, 66s. 6d. to 67s. 6d.; Northants, No. 3 
foundry, 62s. 6d. to 63s. 6d. 

SCOTLAND.—The Jocal pig-iron market continues 
cheerless, in spite of the trouble with the engineers 
having been adjusted without a stoppage. Consumers 
seem to have no interest in pig-iron except for their 
immediate needs, and prices are unchanged on the basis 
of 76s. 6d. for No. 3 foundry at the furnaces. 


Finished Iron. 


No new developments can be observed in connection 
with this class of material; prices are without change, 
varying from £11 up to, say, £11 7s. 6d. per ton for 
crown quality bars. The former price is easily obtain- 
able for anything like a moderate specification for 
crown iron. The South Staffs. mills are having to c 
not only with severe Continental competition, but also 
the lower prices which the Lancashire and Derbyshire 
works are prepared to quote. Of course, the local mills 
are hopelessly out of it when up against Continental 
competition for nut and bolt iron, as this material js 
offered freely delivered works in this locality at 
£6 12s. 6d. per ton, whereas the cheapest local product 
would not be under £10 5s. per ton. It is easy to 
imagine, therefore, that there 1s little sign of activity 
in business with local mills which manufacture this 
class of iron. The marked-bar makers, although they 
do not fear the French or Belgian competition, are not 
too well placed for business; things are anything but 
brisk with them, the majority of the mills having but 
a few weeks’ work in hand. Marked bars are quoted 
at £14 per ton f.o.t., which figure has been operative 
for several months. None of the Staffs. works is in 
full-time operation. 


Steel. 


At Sheffield the steel-makers report no improvement, 
and some of the mills are idle again. Under these 
conditions, very little interest is being taken in pig- 
iron, and Scotch hematite is unchanged at 76s. 6d., 
and West Coast at 85s. 6d. English basic is offered 
at 74s, 6d., and Continental at 71s. 6d. at steelworks 
here. In the tinplate market prices remain generally 
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unchanged, but lower values have been accepted here 
and there, and with some works coming to an end of 
their rolling programme, the immediate outlook is not 
encouraging. In this connection it is believed the 
pooling scheme will need to be revised, so that the 
output may be further restricted. 


Scrap. 


No very striking change in conditions can be reported 
in the markets for scrap metals, the volume of 
business transacted being only of moderate dimensions. 
In Lancashire, foundries are buying chiefly from hand 
to mouth, with ordinary machinery scrap on offer at 
about 70s. per ton, and textile quality at 72s. 6d. 
per ton, both delivered works. In Scotland, prices 
have not altered much, and are still being quoted at 
74s. and 69s. per ton respectively. Steelworks cast-iron 
scrap is still around 67s. 6d. per ton, and for old 
cast-iron railway chairs 73s. 6d, to 74s. 6d. per ton. 
Light cast-iron scrap and firebars are still commanding 
61s. to 62s. 6d. per ton, and some fair lots have been 
disposed of at these prices. The above prices are all 
per ton, delivered f.o.t. consumers’ works. 


Metals. 


Copper.—The markets for base metals during the 
week have been quiet but steady, fluctuations in stan- 
dard copper having been confined within narrow 
limits, evidencing the absence of speculative interest 
at the moment. The encouraging reports received 
regarding the domestic consumption of the United 
States, and also statements indicating increased trade 
activity in Germany, were the main factors causing 
holders to adopt a more reserved attitude periodically, 
but beyond this there is no change in conditions, 
and the outlook continues somewhat obscure, Current 
quotations :—Cash: Thursday, £58 2s. 6d.; Friday, 
£57 17s. 6d. ; Monday, £57 15s. ; Tuesday, £57 2s. 6d. 

Three Months: Thursday, £59 2s. 6d.; Friday, 
£58 15s.; Monday, £58 12s. 6d. ; Tuesday, £58 2s. 6d. 


Tin.—On March 17 tin advanced to the highest 
price recorded this year, and the depletion of 
supplies seems likely to become very pronounced under 
short shipments, combined with a renewal of heavy 
American deliveries. Demand for both spot and for- 
ward tin has been very active, although at times 
America has been rather a hesitating buyer. Stocks 
are still very small. The statistical outlook is now 
stronger than has been the case for many years. Cur- 
rent quotations :—Cash: Thursday, £287; Friday, 
£288 5s.: Monday, £287 15s. ; Tuesday, £282. 

Three Months: Thursday, £279 10s.; Friday, 
£280 10s. ; Monday, £280 10s. ; Tuesday, £275 17s. 6d. 


Spelter.—An unfavourable view of the statistical 
position has influenced a lower tendency in zinc values 
this week, while the consumptive demand at home 
has discouraged active buying. One of the chief 
factors in the decline is the discouraging conditions 
on the Continent, where stocks are rapidly accumu- 
lating. Imports of crude zine in February totalled at 
13,255 tons, against 12,753 tons in January. Current 
quotations :—Ordinary: Thursday, £33 2s. 6d.; 
Friday, £33 7s. 6d.; Monday, £33 5s.; Tuesday, 
£33 6s, 3d. 


Lead.—The market for soft foreign pig continues 
in an unsatisfactory condition, with values still in- 
clined to slightly lower levels, although steadier on 
the whole. Some weeks ago prices of lead were 
depressed very severely. but have since recovered to 
a remarkable extent in consequence of some support 
by dealers and better buying on consumptive account. 
Current quotations :—Soft foreign (prompt): Thurs- 
day, £30 17s. 6d.; Friday, £30 12s. 6d.; Monday, 
£3 5s.; Tuesday, £30 6s. 3d. 


GeneRAL Str Herpert Lawrence, of Glyn, Mills, 
Currie & Company, is stated to have _ been 
elected chairman of Vickers, Limited. Mr. Douglas 
Vickers, the present chairman, has been elected presi- 
dent of the reconstructed company. Sir Herbert 
Lawrence is already a director of the company. 


THE CONSTRUCTION of the new tyre plant at the works 
of Henry Bessemer & Company, Limited, is not yet 
completed, but the buildings are finished. he 
cranes, one of the new hammers, the electric equip- 
ment, and the tyre mill are installed. Some parts of 
the new plant are already at work. The engineering 
shop in Forncett Street is proving a useful adjunct to 
Carlisle Street. 
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EFFICIENT SERVICE WITHOUT 
COSTLY UPKEEP, and all the 
advantages of a reliable 
refractory by using 


Send for full particulars to: 


ROBSON REFRACTORIES 


1, North Road, 


| DARLINGTON, Durham. 


Telephone: 2405. Telegrams: Cupoline, Darlington, 


CUPOLINE STORAGE DEPOTS AT: 


Middlesbrough, Leith, Newcastle-on-Tyne, Newport (Mon.), 
Garston, Liverpool. 
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COPPER. 


£ s.d. 

Standard cash .. 57 2 6 
Three months .. 58 2 6 
Electrolytic .. .. 64 5 0 
Tough .. .. .. 6010 0 
Best selected a 6 
India .. . oo @ 
Wire bars 65 5 O 
Do. April -- 6417 6 
Ingot bars .. .. 6417 6 
H.C. wire rods 69 0 0 
Off. av. cash, Feb. 59 14 7} 
Do., 3 mths. Feb. 60 14 8+ 
Do., Sttlmnt, Feb. 59 14 14 
Do., Electro, Feb. 66 12 6 
Do., B.S., Feb. .. 64 0 O 


Aver. spot price 
copper, Feb. .. 59 14 143 
Do., wire bars, Feb.66 17 6 


Solid drawn tubes 13d. 
Brazed — 13d. 
Wire... 10d. 
BRASS. 

Solid drawn tubes .. 12d. 
Brazed tubes .. .. 13 
Rods,drawn .. .. 
Rods, extd. or rlld... 74d. 
Sheets to 10 w. co 104d. 
Wire 93d. 
Rolled metal 
Yellow metal rods .. 74d, 


Do. 4x 4Squares 


Do. 4 x 3Sheets .. 8$d. 
TIN. 

Standard cash .. 282 0 0 
Three months .. 275 17 6 
English ae 280 10 O 
Bars 288 10 
Straits 
Australian .. .. 288 7 
Eastern 
Banca... .. 


Off.aver. ‘cash, Feb. 287 4 
Do., 3 mths.,Feb. 280 4 
Do., Sttlmt. Feb. 287 3 

Aver. spot., Feb. 287 3 


SPELTER. 
Ordinary .. .. 
Remelted .. .. 33 10 


India .. 30 0 
14:10 


Soft foreign ppt. 30 6 3 

3115 0 
33 18 
Average spot, Feb. 33 18 02 


ZING SHEETS, &c. 

Zino sheets, English 42 0 

V.M.exwhf. 40 0 

Boiler plates .. 40 0 

Battery plates .. 39 10 
ANTIMONY. 


Special brands, eat 10 0 
Chinese .. .. 0 0 
0 0 


6 
6 
46 0 0 
0 
0 


ae 
Quicksilver es 5 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon 


25% 

45/50% 11 14 0 

20 12 6 
Ferro-vanadium— 

35/40% .. 14/5 1b. va. 


Ferro-molybdenum— 
c. free 6/— lb. 
Ferro-titanium— 
23/25% carbonless 114d, Ib. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/25%, 
£17 0 


0 
Ferro-tungsten— 
80/85% ,c. fr. 1/94 Ib. 
Tungsten metal 
98/99%, . 2/1 Ib. 
Ferro- 
2/4% car. £35 0 0 
4/6% car. £22 17 6 
6/8% car. - £2115 0 
8/10% car. .. £2017 6 
Ferro-chrome— 
Max. 2% car. £3810 0 
Max. 1% car. £4410 0 
Max.0.70% car. £5410 0 
70%, carbonless 1/54 lb. 
Nickel—99%, 
cubes or pellets £170 
Cobalt metal—98/99% 
10/- 1b. 
Aluminium 98/99% £112 
Metallic Chromium— 
96/98% 3/3 Ib. 
Ferro-manganese (net)— 
76/80%, loose £15 10 0 


76/80%, packed £16 10 0 
76/80%, export £15 0 0 
Metallic manganese— 
94/96%, carbonless 2/- Ib. 
Per ton unless otherwise 
stated 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% s. d. 

tungsten 2 6 
—— bars, 18% 

tungsten 3 0 


Per Ib. net, d/d buyers’ works, 


Extras— 
Rounds and squares 

3in.andover .. 4d.lb, 
Rounds and squares 

under } in. to } in. 3d. Ib. 

Do. under fin. to 


fein... 
Flats, }in. x fin. 
to under I in. x } in. 3d. Ib. 
Do. under fin. x }in. 1/-1b 
Bevels of approved 
sizes and sections 6d. lb. 
Bars cut to length 10% extra 
Scrap from high-speed 
tool steel— 
Scrap pieces .. 3d. 
Turnings and swarf ld. 
Per lb. net, djs steel makers’ 
work 


SCRAP. 
South Wales—£ s. d. £ s. d. 
Hvy. steel 3 7 6to3 12 6 
Bundled steel 
& shrngs. 3 3 6to 3 
Mixed iron & steel 
3 2 6to3 5 0 
Heavy cast iron 
2 6to3 


Good machinery for 
foundries3 7 6to3 10 0 


Cleveland— 
Heavy steel 
Steel turnings .. 
Cast iron borings 
Heavy forge .. 
Bushelled scrap 
Cast-iron scrap 

Lancashire— 
Cast-iron scrap 310 to 3150 
Hvy. wrought3 5 0to3 7 6 
Steel turnings... 2 0 


London — Merchants’ buying 
prices delivered yard. 


7 6 


6 0 


Copper (clean).. 50 0 0 
Brass (clean) .. 38 0 0 
Lead usual 

draft) . Se 
Tea lead 
Zine - 2400 
New aluminium 

cuttings 
Braziery copper 45 0 0 
Gunmetal 
Holluw pewter 199 0 0 
Shaped black 

pewter -- 144 0 0 


PIG-IRON. 


(f.0.t. unless otherwise stated). 
N.E. Coast— 


Foundry No. 1 72/6 
Foundry No. 3 
Foundry No. 4 «+ 69/- 
Forge No.4 .. .. 68/- 
Hematite No. 1 77/6 
Hematite M/Nos. 77/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 86/3 
Birm. .. .. 93/3 
Midlands 
Statis common* 
» No. 4forge .. 62/6 
» No. 67/- 


ps. 
» Cold blast, ord.* 185/- 


roll iron* 190/- 
° ‘d/d Birmingham. 
» fdry No. 3 63/- 
Derbyshire forge 62/- 
» fdry.No3 .. 66/6 
Scotland— 
Foundry No. 1 81/6 
No. 3 - 76/6 
Hem. M/Nos. .. .. 76/6 
Sheffield (d/d district) — 
Derby forge .. .. 66/- 
» fdry. No. 3 70/6 
Lincs. forge 67/6 
» fdry. No. 3 70/- 
E.C. hematite .. .. 87/6 
W.C. hematite -- 89/6 
Lincs. (at furnaces)— 
Forge No. 4 61/6 
Foundry No. 3.. 64/- 
Basic 64/- 
Lancashire (dja eq. Man.)— 
rby forge -- 69/6 
fdry. No.3 .. 75/- 
Northants 
Dalzell, No. 110/- 
Summerlee, No. 3 94/- 
Glengarnock, No. 3 94/- 
Gartsherrie, No.3 .. 94/- 
Monkland No.3 .. .. 94/- 
Coltness, No.3 .. .. 94/- 
Shotts,No.3  .. .. 94/- 


FINISHED IRON & STEEL. 


Usual District deliveries for 
tron; delivered consumers’ 
station for steel. 


Iron— £s. d. £8. d. 
Bars(cr.)11 0 Otol2 0 0O 
Angles .. - 1110 0 
= to 3 united 
12 0 0 

Nut and boltl0 5 0 to 10 76 
Hoops 1400to15 0 0 
Marked bars 

(Staffs.) f.o.t. .. 14 0 0 
Gas strip .. - 1210 0 
Bolts and nuts .. 

Zin. 4 in. - 1515 0 
Steel— 

Ship plates 7 10 0 to7 17 6 
Chequer plts. .. 915 0 
Angles £7 0 Oto 7 5 0 
Tees £8 0 Oto 8 5 O 
Joists £7 0 Oto 7 5 0 
Rounds and Squares 

3in. to S}ins... 8 0 O 
Rounds under 3 in. 

to 715 0 
Flats, over 5 in. 

wide and up - 810 0 
Flats, 5in. to ljin. 710 0 
Rails, heavy - 800 
Fishplates .. .. 12 0 0 
Hoops (Staffs.) .. 10 10 0 
Black sheets, 24g. 11 5 0 
Galv. cor. sheets, 

Galv. fencing wire 

Sg. plain .. .. 14 0 0 
Billets,soft £6 0 0 ‘to 6 5 0 
Billets, hard 
Sheet bars 60 0to6 2 6 
Tin barsd/d6 2 6to6 5 0 


PHOSPHOR BRONZE. 
Per lb. basis. 
Sheet tow.g. .. .. 1 
Castings . 
Delivery 3 owt, free 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 

price of English ingots. 
C. Currrorp & Son, LimitTsp. 

NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 9d. to 1/3 
Rolled— 
To wide 
To 12 in. wide 
To 15 in. wide 
To 18 in. wide 
To 21 in. wide 
To 25 in. wide 
Ingots for spoons 
and forks 
Ingots rolled to 
spoon size 


1/3 to 1/9 
1/3} to 1/93 
1f34 to 1/94 
1/4 to 1/10 
1/44 to 1/10} 
1/5 to l/l 


. 9d. to 1/54 


1/- to 1/8} 
Wire round— 

3/0 to 10 G. 1/64 to 2/14 
with extras according to gauge. 
AMERICAN IRON & STEEL. 
At Pittsburgh unless otherwise 

stated. Is. 


Do 

No. 2X foundry, Phila, 23.26 
No, 2 foundry, Valley 22.26 
No. 2 foundry, Birm. 22.00 
Bessemer .. .. .. 22.76 
Malleable .. .. .. 22.26 
Grey forge .. oo 
-mang. 80% d/d 95.00 
Bess. rails, h’y, at mill 43.00 
O.-h. rails, h’y at mill 43.00 
Bess billets oc 
O.-h. billets 35.00 
O.-h. sheet bars -- 36.00 
Wirerods .. .. .. 45.00 

Cents. 
Iron bars, Phila. 2.22 
Steel bars .. 2.00 
Tank plates 1.85 
Beams, etc. 1.90 
Skelp, grooved steel . 1.90 
Skelp, sheared steel . 1.90 
Steel hoops 2.50 
Sheets, black, No. 28... 3.26 
Sheets, galv., No. 28 . 4.50 
Sheets, blue an'Td, 9 & & 102.50 
Wire nails .. 2.65 
Plain wire .. 2.50 
Barbed wire, galv. -- 3.35 
Tinplate, 100 Ib. box $5.50 


COKE (at ovens). 
Welsh foundry .. 32/6 to 37/6 
» furnace .. 20/-to 25/- 
Durham & North. 
» foundry 30/- to 
furnace 415/- 
Other Districts, foundry 
30/- to 33/- 
furnace (basis) 11/9 


TINPLATES. 


f.o.b. Bristol Channel ports. 
LC. Cokes, 20x14, box 19/4} 
” 28x20, ,, 38/9 


” 20x10, ,, 29/13 
» ,, 20/44 
C.W. 20x14, ,, 17/73 
28x20, , 35/3 
20x10, ,, 24/1 
18} x 14, 18/43 
Terneplates 28 x 20, 35/9 per 
box basis f.0.b. 


SWEDISH IRON. 
Bars,hammered £18/10 to £19/0 
Rolled Ord, £15/15/0 to£16/ 5/0 
Nail rods £16 5 0 to £16 15 0 
Keg. steel nom. £33 to £35 


Faggot steel nom, £22 to £25 

Blooms, according to quality 

£9 to £12 

Pig-iron £6 10 0 to £7 0 O 
all f.o.b. Gothenburg. 


Ft 
4 

9 

| 4 
4 6 
6 

0 

a Electro 99.9 .. 3715 0 
6 
0 
0 
0 
i Off. aver., Feb... 36 0 1 
Aver.,spot, Feb. 36 1 0 
LEAD. 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 


Up to and incl. 6 in. 
Tubes Fittings star Za d, Zs d Zs. 


Ges 60%, 50° . 25 6415 0 dec, 15/- Mar. 25 285 10 0 dec. 110/- Mar. 25 33 2 6 dec, 15/- 
Water 55% 45%, — 5/- » 26287 0 Oine 30/- » 26 33 7 6Ginc. 5/- 
Steam .. 50% 40% » 29 6415 O ine.  5/- » 29286 10 0 dec. 10/- 29 33 5 Odec. 2/6 
WI. 10% » 380 64 5 O dec. 10/- » 30 280 10 0 ,, 120/- » 33 3 ime. 1/3 
DAILY FLUCTUATIONS. 
Standard Copper (Cash). Standard Tin (Cash). Zine Sheets (English). Lead (English). 
Mar. 25 58 2 6dec. 7/6 Mar. 25287 0 0 dec. 105/- Mar. 25 42 0 O dec, 10/- Mar.25 32 5 0 dec. 15/- 
= 5/- » 26288 5 Oine. 25/- » 26 42 0 Nochange 5/- 
AVERAGE MONTHLY PRICES PER UNIT OF MANGANESE ORE, 
Year Jan. Feb. March April May June July Aug. Sept. Oct, Nov. Dec. Average 
1914 9} 92 9.55 94 9} e ad 11.9 11.5 11.5 11.07 
1915 jL 2.63) 1 4 1 4 8 1 9.88} 1 10% 1 8.63) 1 8 1 1 10,15) 2 3.8} 1 8.31 
1916 2 2 8 6 2 6 2 2 2 7.08 
1917 
i918 Prices pro|hibited. 
1919) 2 14 2 23 | 2 2.3) 2 3.13] 2 4412 6 2 74 | 2 4.08 
1920 |2 11.8) 3 6 3 114 4 1.8) 4 4 5 4 3 4+ 1.13} 4 0 3 3 7 2 10.19 
1921 |2 3.63) 2 0 1 1 5.1 | 1 4 1 2 1 23 1 2.13] 1 1.7) 1 2 1 1.94) 1 2.06) 1 5.15 
1922 |1 1.63) 1 1.44) 1 11] 1 1 1 1.25] 1 2.31) 1 2.13) 1 2.13] 1 2.63] 1 2.95) 1 1.86 
1923 jl 3.63) 1 6.38) 1 9.3) 1 9s 1 10 1 10 1 9} 1 9 1 9 1 9.13) 1 9 1 % 1 7.89 
1924 10.88) 1 11.2]1 11 1 1123 | 2 0 1 11% 1 1 11 1 10% | 1 10% 10 1 9: 1 10.04 
1925 {1 10 1 10 1 104 = 1 1 9% 1 8} 1 8t 1 74 1 8} 1 8} 
* Not quoted. 
AVERAGE MONTHLY PRICES OF FERRO-MANGANESE (80 PER CENT.) 
Year| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec Average 
1914; 912 O| 9 0; 0 O} 8 O 9 9 O} 9 O OF 11 O 5 O11 6 3) 10 7 610 7 6 910 8 
1915|11 O 6) 1210 0} 1410 0) 15 O 1715 0} 20 O 20 O 0} 20 O 20 O 0} 20 O 20 O 20 O 011711 3 
1916/20 0 2210 0| 25 0 25 O 25 O 0} 25 O 25 O 25 O 52 O 25 O 25 O O} 25 O O} 23 10 10 
1917/25 O 0] 25 O 25 O 25 O vi 25 O 25 O 25 O 25 O 25 O 25 O 25 O O| 25 O 25 O O 
1919 25 0 25 0 0} 25 O 25 O 0} 25 O 2410 23 O 2510 2414 3 
1920/27 18 0} 30 O O} 3117 6| 35 O O| 37 O 37 O O} 37 O 37 O O| 37 O O} 37 O O} 3610 33:16 34 15 if 
1921/31 O O| 27 5 O} 2312 2118 21 O OF 18 O OF 18 O 18 O 2 OF 16 O OF 15 15 O OF 20 3 1 
922115 0 15 O O 15 O OF 15 O 15 O OF 15 O 15 O O15 O O 0115 O 15 O O O 
1923115 O O 16 O O| 17 5 18 O 18 O 18 O 18 O Of 18 O 011715 17 O O|17 O 0117 1 8 
1924117 0 0| 17 0 17 0 O| 17 O O|17 O 17 O 1610 1410 0) 1310 1310 14 8 4| 1415 15 14 104 
1925/15 10 1510 01510 0| 1510 1510 0} 1510 0) 1510 1510 0} 1510 0) 1510 0) 1510 1510 0) 1510 


LONDON, E.C.2. 


18, BENNETTS HILL, BIRMINGHAM. 


18, BENNETTS HILL, BIRMINGHAM. silt ti 1, HONG KONG ROAD, SHANGHAI. 
11, OLD HALL STREET, LIVERPOOL. nest MARy OCEAN BUILDING, SINGAPORE. 
EXCHANGE BLDGS., PORT TALBOT: —— JAVA STREET, KUALA LUMPUR 
FOWLERS BUILDINGS, BOMBAY. 5, SHAFFRAZ ROAD, RANGOON. 
CLIVE STREET, CALCUTTA. COX’S BUILDINGS, KARACHI. 
ANGAPPA NAICK STREET, MADRAS. P.O. BOX 1580, CAIRO. 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE 


WILLIAM JACKS COMPANY, 


93, HOPE STREET, ROYAL EXCHANGE, 
GLASGOW. 


MIDDLESBROUGH. 


WILLIAM 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


JPOREMAN MOULDER, 40 years of age, desires 
' position; experience Marine, Hydraulie, General, 
Elect., Railroad, Brass or lron.—Box 686, Offices of 
THs Founpry TraDdge JouRNAL, Bessemer House, 5, 
Duke Street, Adelphi, London, W.C.2. 


RACTICAL FOUNDRYMAN, with 15 years’ 
varied experience in ferrous and non-ferrous 
foundries as Foreman and Manager, and with tech- 
nical, drawing office and commercial knowledge, ut 
present disengaged, seeks employment as Representa- 
tive, Demonstrator, or similar position where know- 
ledge and experience are valuable.—Apply, Box 683, 
Offices of THE Founpry Trape JourNaL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


JROREMAN MOULDER wanted for Iron Foundry 
dealing with medium and heavy castings; must 
be a practical moulder and able to fix piece-work 
rates.—Write, stating age, fullest details of experience 
and wage required, Box 650, Offices of Tue FounpRy 
TRADE JOURNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 


OUNDRY MANAGER wanted: able control 50 
Moulders producing Light and Medium Grey Iron 
Castings; must understand thorouchly production of 
Ingh-class work and fixing of prices. State experience 
and salary expected, and enclose copies testimonials.— 
Box 676, Offices of THe Founpry TRADE JOURNAL, 
rr gd House, 5, Duke Street, Adelphi, London, 
-C.2. 


ANTED, by Iron Foundry near London, Junior 
Foreman; must ‘be experienced in up-to-date 
Machine Plate and Snap Flask Moulding and capable 
of laying-out operations.—Write, stating experience, 
age and salary required, to Box F.2560, c/o Daweon’s, 
118, Cannon Street, E.C.4. 


THE GOVERNMENT OF INDIA 
REQUIRE AN 
INSPECTOR OF ENGINEERING STORES 

for service in the Indian Stores Department. Candida:cs 
must possess good general education up to the Institu- 
tion of Civil Engineers’ standard and drawing-office 
experience, and have served a regular aa 
in engineering workshops. It is essential that they 
should have specialised in Structural Steel and Bridge 
Work. Age preferably between 25 and 35 years. 

Agreement for five years in the first instance. Pay 
at the rate of Rs. 500, rising by annual increments of 
Rs. 50 to Rs. 750 per calendar month, with certain 
allowances. Commencing pay within the limits stated 
will be fixed with reference to age and qualifications. 
Free first-class passage to India. Provident Fund. 

Further particulars and Forms of Application should 
be obtained from the Secretary to the High Commis- 
sioner for India, 42, Grosvenor Gardens, 8.W.1. Last 
date for receipt of applications 11th April, 1926. 


PATENTS. 


ATENT YOUR INVENTIONS, Trade-mark your 
Goods. Advice, Handbook and Cons. free.—B. T. 
Kine, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.), 146a, Queen Victoria Street, E.C.4. 38 years’ 
sefs. 'Phone 682 Central. 
‘pas Proprietor of British Patent No. 147,931, 
dated April 8, 1916, relating to “ Improvements tn 
Sheet and Tin Mill Furnace,”’ is desirous of entering 
into arrangements by way of a licence or otherwise 
on reasonable terms for the purpose of exploiting 
the above patent and ensuring its practical working in 
Great Britain.—All inquiries to be addressed to Mr. 
B. Srxcer, Woolworth Building, New York City, 
U.S.A. 
haa Proprietor of British Patent No. 159,428, 
dated April 9, 1920, relating to Device for 
Removing Surface Defects from Steel Billets ‘‘ while 
hot,’’ is desirous of entering into arrangements hy 
way of a licence or otherwise on reasonable terms for 
the ‘purpose of exploiting the above patent and 
ensuring its practical working in Great Britain.—All 
inquiries to be addressed to B. Sincer, Steger Build- 
ing, Chicago, Illinois. 
HE PROPRIETORS of British Patent No. 121075 
are prepared to Sell the Patent or to Licence 
British Manufacturers to work thereunder. It relates 
to a novel Buckstay for Open-hearth Furnaces.— 
Address: B. W. & T., 112, Hatton Garden, London, 
E.C.1. 


MACHINERY 


AND MIXERS.—New and second-hand. Ask us 
to quote.—W. Breatey & Company, LimiTeEp, 
Prospect Works, Hawksley Avenue, Sheffield. 


PATTERNMAKER'’S Wood Planing and Thickness- 
ing Machine, 20 in., by Sagar; not done six 
months’ work; very cheap.—Box 684, Offices of THE 
Founpry TRape JOURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


190 TON DENISON CRANE HOOK, suspension 
type, Weighing Machine.—Fyre, Witson & Co., 
Lap., 51, Budge Row, E.C.4. 


MACHINERY, PLANT, &c. 

HYDRAULIC ACCUMULATOR, 13-in. ram, 16-it. 
stroke, M.S. casing, 9-ft. diam., 20-ft. high, 1,500-Ibs. 
pressure. 

Nearly New HYDRAULIC INTENSIFIER, rams 
I7-in. x 9}-in. diam., 5-ft. stroke, hydraulic pressure 
1,500 Ibs. 

250 Tons POWERFUL HYDRAULIC PRESS, 
22-in. ram, 1,500-lbs. working pressure, by Hy. Berry 
& Company. 

SET OF THREE HYDRAULIC PUMPS, 4}-in. 
rams, 15-in. stroke, by Hathorn Davey & Company, 
driven by 250-h.p. A.C. Motor. 

LANCASHIRE BOILER, 30-ft. x 8-ft. 6-in. diam., 
reinsure 100-lbs. pressure. 

Very good second-hand VERTICAL CROSS-TUBE 
BOILER, 14-ft. high x 6-ft. diam., reinsure 110-lbs. 


working pressure. 


CATALOGUE (10,000 LOTS) ON APPLICATION. 


THOs W. WARD, LTD.., 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


L_P{tEs AND FIGURES for Patterns; all sizes ; 

Aluminium ; die cast, with pins in one piece; ro 
shellac needed; simply drive them in and they cannot 
come off. Send for samples and prices.—A. Lakin & 
Son, Totley Rise, Sheffield. 


ANTED, Founpry Trape Journat, 1910 to 1925. 

—Apply Box 682, Offices of THz Founpry TRADE 
JOURNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


ATTERNS.—Inquiries solicited; quotations by 
return; shop equipped with modern machinery ; 
— delivery.—CiecHorN & Company, Midland 
attern Works, Spring Gardens, Worcester. Phone 264. 


LUMBAGO.—Every Foundry should inspect our 
qualities. Send p.c. for samples and low prices.— 
Lawson, Watton & Co., Lrp., Newcastle/Tyne. 


OUNDRY BRUSHES, all kinds; Steel Wire 

Brushes, Tube Brushes, and Boiler Scale 

Otsen, Lrirep, Cogan Street, 
ull. 


OILER SCALE PREVENTATIVE.—“ Zinco- 

Graphite,’ our  speciality.—Price list and 

from OLSEN, LimirEp, Cogan Street, 
Hull. 


POUNDEY COKE, best quality, 31s. per ton works ; 

Seconds, 18s.; BEST FURNACE COKE, 15s. ; 
SLACK COKE from Sixpence. TRUCKS ANY 
STATION. 


BUCKLE COLLIERY COMPANY, 
97, Hales, CHELTENHAM. 


66” CUPOLA, by Tuwartes, drop bottom, been little used ; 
10 tons per hour at BLACKBURN .... --- £150 

ELECTRIC BLOWER by KertH-Biackman, 12” outlet, with 

19 h.p. variable speed motorand starter for above cupola 

48” CUPOLA, by Tuwaitts, as above, but no 


spark arrester at BLACKBURN oS one 
30” CUPOLETTE, by ConstrucTionaL Co., with 
pipes and fan complete... 
NEW LADLES—CHEAP. 
5 Ton McNEIL 
3 Ton THWAITES 


28 Ton by GEORGE GREEN 
2 Ton THWAITES eae 


BUY FROM ME AND SAVE MONEY. 


ALEX. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH, 
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